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d'Escompte de Paris being, 
 sufferer. Copper quoted at £80 per ton but a short 
mme ago is now nearer £40, and it is not at all un- 
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7 ‘Tum blow, #0 long expected, has at last fallen, and the 


disaster consequent upon the collapse of the copper 


À syndicate is unfortunately not confined to the Société 
dies Metaux. Many Paris banks are involved, to a 


greater or less extent, in the speculation, the Comptoir 
perhaps, the largest 


likely, considering that the stock in hand amounts 


. to about 150,000 tons, that the price will fall to £35 


or £37. 

Had the speculators been content with a moderate 
profit, there seems no reason why they should not have 
been able to unload at a remunerative rate, but the 
attempt to keep up a price of £75 to £80 for an article 


D whose commercial value is about £40, was a very risky 


The evil influence of the ok will no doubt make 


welt further felt by retarding electric lighting in 
©. ‘Paris. The six sections into which the Municipality 


had divided the area to be illuminated, were each to be 
lighted by a separate company. These companies 
depended, to a large extent, upon the banks for the 
supply of funds. So large an undertaking as the elec- 
tric lighting scheme must necessarily require a very 
considerable outlay, and the banks, nearly all more or 
less implicated in the copper speculation, will be shy, 
at all events for the present, of embarking in any very 


ve en 
* 
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There are still other evils traceable to the actions of 
the copper syndicate. Many mines have been re- 
opened, or have sprung into existence owing to the 
abnormal inflations in the price of copper. These 
mines, with the metal at a normal price, could not be 
worked, and the money spent in giving them a tempo- 


rary life will be lost. 


What with the failure of the Panama Canal scheme 


4 ; md the losses consequent upon the collapse of the 
|. Copper speculation, the year 1889 has had in France 
m unfortunate commencement, | 
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TROPICAL CLIMATES. 


this heading, our contemporary the 


Engineer, of 15th, the following 
tions :— 

1. Is the coefficient of variation of resistance with 
temperature mathematically correct for copper coils, 
and more especially for galvanometer coils? _ 

2. Is capacity variable with temperature ? . 

3. Are high resistance coils of platinum-silver reliable, 
or is it not a fact that, under certain climatic conditions, 
they show residual charge—that is, act to a certain 


extent as a secondary — the accuracy of 
tests ? 


With regard to the first question, it fe generally 
accepted that the coefficient for variation of resistance — 
with temperature is correctly assumed to be, for copper : 
0-209, for German silver 0-024, for silver platinum 0-017, 
and for platinum iridium 0-034 per cent. per degree Fahr. 

We believe, in reply to the second question, that it 
is generally admitted that the effects of temperature on 
capacity are, so far as practical work goes, absolutely nil. 

In answer to the third interrogation, we consider 
that provided the silk covering of the wire is well — 
dried at a high temperature and the ccils are after- 
wards saturated with hot pure paraffin wax, ‘so that 
moisture is excluded and not bottled up, there will be 
no error through polarisation. Where climatic condi- 


tions affect in a great measure the resistance of coils, is, 


of course, with regard to the marked value of the coils. 
These are adjusted at a certain temperature, and when 
used in a much higher or lower temperature than that 
at which they were adjusted, would manifestly indicate 
erroneous resistances, and consequently necessitate cor- 
rection. A difference of 30° Fabr. either above or 
below the temperature at which the coils were ad- 
justed, would be equivalent to an error of 0°84 per 
cent. in the reading, or to an absolute error of 4° Fahr. 
in the apparent temperature of the core of a cable as 
calculated from the conductor resistance when the 
latter is measured by the coils in question. | | 
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| ELECTRICAL REVIEW. 


Ws have had further opportunities of examining the 
working of the series traction system of running cars 
by electricity at Northfieet, and on this occasion the 
tests were more severe than those to which the plant 
was subjected on the occasion of the visit of the 
technical press tatives. The day was excep- 


tionally fine and, as on Wednesday of last week, the 


conditions were eminently favourable for successful 
demonstrations. The tests were made in the presence 
of some 50 or more gentlemen personally interested 
in town and country tramway lines, and amongst 
them were several connected with Parisian com- 
panies. The running appeared to please everybody, 
and the principal fact which the tramway men seemed 
desirous of ascertaining was the distance within which 
the cars could pull up at a dead stop from the instant 
of a certain signal. Several examples of this kind were 
given when running at speeds varying from seven to 
ten miles per hour, and the results generally appeared 
to give satisfaction. The merits of the system appeared 
to us. to show to far greater advantage than at our 
first inspection, because the working conditions were 
made more severe. There are séveral points, however, 
upon which we desire to offer a few remarks, not in 
the way of adverse criticism but for the purpose of 
- ascertaining whether they have been considered by 
the Company’ 8 — 


THE sudden stoppages when running at a good speed 
were performed not with an ordinary brake but by 
momentarily short circuiting the motor and immediately 
_ reversing the current through the field magnets. As 
the motor is boxed in we had no opportunity of 
observing what took place at the commutator, but it 
appears probable that considerable sparking would 
take place. If this method of pulling up were much 
employed, how long would the commutator stand 
against such treatment? It is very likely that Mr. 
Manville can set our doubts at rest upon this point and 
such we hope will be the case. 


ANOTHER matter in connection with the con- 
struction of the conduit seems to us deserving of atten- 
tion. The method appears to be similar to that adopted 
in some cable tram lines laid down, we believe, in San 
Francisco. Engaged upon some of these after a hot day 
might have been seen hundreds of workmen spiking open 
the slotted rails whose grooves had become narrowed by 
the expansion of the metal frames in the conduit. Is 
it likely that such a result will happen to the Northfleet 


line in the height of summer, or has this contingency 


been foreseen ? 


WE were told that but little fear is to be apprehended 
of leakage in the conduits, but on this point we think the 
engineers of the Syndicate will find themselves mistaken, 
notwithstanding the fact that the earth is not used as a 
return circuit. Holroyd Smith was very unfortunate 


in this respect at Blackpool at the beginning of his 


labours, and, although the two plans are dissimilar, we 
think that surface leakage will become a factor with 
which the Northfleet experimenters must contend. 
Up to now the weather has been altogether in favour 
of the trials and we are much concerned to learn the 
results of working under the very worst circumstances. 
This, however, we may have to wait for until another 
winter has set in, One circumstance in connection 


À 


with these experiments should not be overlooked, fr 


whereas in all the other systems which have been 
tried and found wanting in this country full sized cars 
have been employed, those in use at Northfleet only 
seat 20 — 10 on each side. 


— 


to expected to 


take place this week, we understand that the two cars 
of the series Syndicate will commence regularly plying 


for passenger traffic. This is to be carried on for some | 


Tittle time, when it is believed that figures sufficiently 


accurate for all practical purposes will be available to 


ascertain the actual cost of electrical traction with 
underground conductors and cars running in series, 


. There is no room for doubting that the price will be : 


materially less than is now paid for the cheapest 


horsed tramway, and probably nearly identical with. 


estimated cost, and we believe we are correct in saying 
that the Syndicate would not be averse to taking over 
the working of tram lines generally at the rate of Aid. 
or even less, percar mile. Whilst upon this point it is 


not unadvieable to ask when shall we adopt a more 


definite term than the unmeaning “car mile”? It must 
be changed, and the sooner the better. Finally we feel 


sure that everybody interested in the development 


of electric traction, including the promoters of rival 


schemes, are heartily desirous of the practical and 


commercial success of the Series Electrical Traction 
Syndicate, and in this good wish we yield to none. 


THE Taunton Electric Light Company is not satis- = 


fied with having made Taunton famous for its suc- 


cessful electric street lighting, but is desirous of seeing 


the town acquire also a reputation for love of the 
æsthetic, or, at any rate, of the beautiful. In a letter 


which the secretary has just written to the Town 


Council, the company reminds the Council that a 


number of deputations is expected to visit Taunton — 


during the present year to inspect the electric lighting 


arrangements, and that therefore the present is a good 
time to replace the existing lamp-posts by new standards 


of a more ornamental character. The old posts were 


_ erected for the sake of cheapness at a time when the 


success of the electric light was considered doubtful, 
and the electric light company thinks the time has now 


arrived when, pecuniary success having been attained, — 


some regard should be had to the adornment of the a 


streets. 


PROF. GEORGE FORBES'S remarks respecting the 


longevity of lead covered cables were evidently the 


result of insufficient consideration. Even supposing - 


that the cables were in iron pipes and galvanic action 
was set up between the iron and lead, the iron should 
go and not the lead. Indeed the action should bes 
protective one so far as the latter metal is concerned. 


We should like to hear what Prof. Forbes has to say _— 


regarding this matter. 


WE are informed that the North Woolwich firm, 
W. T. Henley and Co., is to be reconstituted. We are 


not aware of the circumstances which have led to this 


reconstruction, but we feel that there is a good future 5 
before the company, and that its present position des 


not do its former prestige justice, 
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ELEOTRIOAL REVIEW. 


_ OUR readers will remember the challenge issued by 
Mr. Harold P. Brown to Mr. George Westinghouse for 
an “electric duel,” the challenger proposing that he 
should subject himself to the continuous current while 
his opponent should submit to the alternating current, 


the combatant first retiring, or first killed, to be re- 


garded as having his theory and opinion as to the 


relative safety of the two methods defeated. A comic — 


French paper has been inspired by this incident to 
put before the world its idea as to the manner in which 
an electric duel should be fought. First we have the 
salute. In the foreground are discovered the duellists, 
foils erect, in the acceptedly correct posture (or a 
caricature of it). On the one side, and midway be- 
tween the combatants, is an apparatus bearing a strong 
resemblance to the machine of the baked potato man 
of happy memory, but this is evidently intended 
to represent an electrical arrangement of some 
kind, perhaps an engine and dynamo combined, 
for wires extend on both sides to the feet of the 
duellists. The baked potato man, or the engineer, or 
whatever he may be, is busy firing up, whilst the 
seconds, four in number, occupy the back of a seat 
opposite, where they are huddled together in seeming 
trepidation as to the result of this unearthly fight. In 


the background is that essential feature of a landscape 


in the district round Paris—the Eiffel Tower. The 
next illustration shows both combatants at the lunge ; 
are well out of reach of each other's foils, by the 


way, but the sudden propinquity of the knobs of the 


foils leads to the completion of the circuit and a bright 


flash as the discharge takes place, to the amazement of 
the seconds, who prepare for flight. The baked potato 


engineer calmly surveys the proceeding unmoved, arms 


akimbo and pipe in mouth. The final scene witnesses 


the disappearance of the principals in incandescent gas 
(where procured or how produced is not shown), and 
the utter rout of the horror-stricken seconds. The 
baked potato man alone remains undismayed; he 
removes the pipe from his mouth, it is true, but that is 
merely because the show is over, the spectators are 
gone, and there’s no more business to be done, so he 
may as well pack up and be off. 


THE central subway scheme is progressing favour- 
ably. One possible opponent has just been satisfactorily 
_ dealt with, as clauses have been settled with the United 
Telephone Company which might have anticipated in- 


terference with its lines. It is usual when a new 


undertaking is contemplated for a cloud of formal 
objections to be lodged, merely for the purpose of 
giving the objectors a locus stamdi, in the event of any 
interference with their rights and privileges arising. 
That course has been adopted in this instance, and we 
oe san that there will be one objector the 


Tux progress which electrical tramlines are making 
in America is almost incredible. In the last issue to 
hand of the New York Electrical World no less than six 
new lines were described, Here, if we can publish any- 
thing relative to electric traction once in three months, 
it produces an impression upon the reader’s mind that 
things are moving. 


THE article condensed from Major Raymond's report 
on underground wires, which we publish in another 
column, will be found of considerable interest, and 
our readers will have no difficulty in crediting a 
lengthy letter which there appears, to the rightful 
author. When the question of putting conductors 


underground really become a serious matter in London 
and other large towns in England, the back numbers of | 
the REVIEW will be found to be replete with informa- 
tion on American practice. N 


W shall probably have a good deal to say upon the 
long letter with which Judge Weatherbe has favoured 


us in our next issue, when we shall also be able to deal 
with a communication from Captain Trott, which, how- 


ever, arrived too late for insertion to-day. The Judge 
evidently thinks, fallaciously however, that like the 
“longshoremen” “ we aint no sailors bold, and we've 
never been out to sea,” and we cannot, without protest, 
allow our correspondent to put forward such a state- 
ment that no other skilled knowledge is necessary in 
arriving at a conclusion upon a subject so important 


as the one under consideration, than that which pro- 
perl y enables one to weigh testimony. 


The Judge may 
be infallible in sifting evidence ; but if he is, he can 
come to no other conclusion than to support our views, 
as the weight of evidence is certainly on our side. Even 
the quotation from our esteemed contemporary the 
cian, respecting the speed of working through 
cables, does not convince us that the Judge has made 


out a clear case for himself. He forgets that the sea 


water is in direct contact with the served core of the 
cable, therefore we do not see how the iron sheathing 
can exercise any retarding influence upon the working 


TIE tender specimen,” which appears on page 328, 
has been forwarded to us from abroad by a gentleman 
whose name is not unknown in electrical circles, He 
guarantees the fairness of the translation, which will 
amuse, if it does not give rise to more serious feelings, 


OUR correspondence columns show that the minds 


of inventors were busy nearly 30 years ago with the 
problem which Messrs. Siemens Brothers claim to have 


so recently solved. As has frequently been remarked 
in our pages, this particular improvement appears to 
be more imaginary than real. | | 


MR. HOLROYD SMITH seems to have recently 
developed a penchant for threatening other workérs in 
the same line with lawsuits for infringements of his 
patents. Not contented with commencing an action 
against a well-known engineer who, we understand, 


had tried and abandoned many of Mr. Smith’s pet 


schemes before that gentleman entered the arena of 
electric traction, he states in the last number of Jn- 
dustries that Messrs. Elwell-Parker are using for the 
motors of the Birmingham Tramway Company the 
self-same brushes which he specially designed for the 
Blackpool cars. He wishes it to be specially under- 
stood that he, and he alone, holds the patent for the 
same. Is Mr. Smith trying to establish another 
monopoly ? ‘ | 


WE would inform the Journal of Gas Lighting that 
it is in error in asserting that Mr. Preece still thinks 


incandescent lighting preferable to arc lighting for 


street illumination. There was a time, certainly, when. 
he held that opinion, but that was years ago’; his own 
experiments at Wimbledon, and the improvements in 


are lamps since that date, have been sufficient reason 


for a right-about-face. Mr. Preece advocated to the 
Commissioners of Sewers the employment of arc lamps 


for the main streets, supplemented by incandescent 


lamps in those smaller and less busy, | 
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ELEOTRIOAL REVIEW. 


ELECTRICAL EXHIBITS AND THE 
INSTITUTE OF JOURNALISTS. 


| | [4 COMMUNICATION.] | 
AT a conversazione at the Mansion House on 


| Saturday 
evening, March 9th, when the Lord Mayor and Lady 


Mayoress received and entertained the members of the 
Institute of Journalists, a varied and instractive exhibi- 
tion of electrical inventions formed one of the principal 
features of attraction. For newspaper men Edison's 
he, several of which were lent by Colonel 


honogra 
uraud, have a special interest, and the demonstrations 


were listened to by crowds of the guests throughout 


on—one reco one for repro- 
‘ducing them, and two for low records. The several 
| es carried out were these :— 
‘cid Records.—Mr. Edison’s first phonogram to 
Colonel Gouraud (being the first voyage of a voice). 
Colonel Gouraud's first phon to Mr. Edison. 
New Tears from the Mayor of New York to 
the Lord Mayor of London. New Year's greetings 
from the Mayor of London to the Mayor of New 
York, The Right Hon. W. E. Gladstone’s phonogram 
to Mr. Edison. H. R. H. the Prince of Wales’s phono- 
om. to Edison. Right of 
' phonogram r. Other phono- 
celebrities to Mr. Edison. 
Musical Records (Loud).— American brass village 
band. English street brass band: — May Bloom,” 
night Away,” “Dorothy.” “God Save the Queen.” 
Coach horn calls, by Prof. Goff. Post horn calls, by Prof. 


Goff. Cornet solos, “ Mikado.” Bagpipes, by a piper 
“The Whistling Coon,” 


‘Of the London Scottish Rifles. 


ong 
Vocal solos, “The Friars,” by Pyatt. “ Sewing 
sewing,” Mr. Bushell. Miscellaneous, con 3 


8 song, laugh, cry, whistling, cough, imitations 


various &c. The phonograph’s description 
of itself in rhyme. The phonograph’s salutation. The 
first phonogramic poem L by the author into the 
& phonograph, at Orange, New Jersey, U. S.A., June 16th, 
888, and received by Colonel Gouraud. 
Besides these the Lo 
of the instruments a short speech to Mr. Edison upon the 
À * in a few pe un the 
was re u great clearness and accuracy. 
The saloon of the Mansion House was illuminated 
by electric light supplied by the Electrical Power 
rage Company, the installation consisting of 56 
16 C. P. incandescent lamps (fixed), entirely maintained 
from a storage battery. The company also exhibited 
a number of appliances, including a specimen of its 
central station accumulators, such as are now at work 
at Westminster and other parts of London, at Taunton, 
Leamington, Norwich, Ipswich and Waterford, and also 
at Berlin ; a ship-lighting cell such as is used for lighting 
in the British and Foreign Navies, on private yachts, &c. ; 
an accumulator for train lighting—a very com form 


of cell suitable for placing under the seats of railway 


carriages, and such as is used for lighting the trains on 
the Great Northern, Midland, London, Brighton and 
South Coast, London and North Western, and other 
linesof railway; a special type of accumulator suited 
for motive power purposes, such as driving electric 
launches, electric trams, and electrical omnibuses; a 
fully charged portable accumulator—a type of storage 
battery made for surgical purposes, which will main- 
tain a 16 candle-power lamp for seven hours after full 
charge; a regulating switchboard for use in private 
house installations, by means of which the lighting of 
the lamps may be distributed between the dynamo and 


containing bulbs, one in 


rd Mayor addressed through one | 


to have a surface as 


accumulators ; samples of electric cable joints ; a wooden ‘ 
model showing the latest form of E. P. S. accumulator . 


phs. | 
Street, Clerkenwell, dis 


plates, and a selection of ph 
Mr. Pitkin, of Red Lion 
played some beautiful examples of domestic, | 
and other handy, portable lamps. The Pitkin 
accumulator batteries are an improved form of lead 


secondary cell, constructed to give a maximum current | | 


in small and with little weight. Among the 
examples shown was a 4-cell miner's lamp which 
about 7 1bs., and gives a light of between 4 and 5 C.. 
and of 12 hours’ duration. The charging may be done 
with any suitable form of electric generator capable of 
giving 1 ampére with a potential of 10 volts for a period 
of eight hours. The amount of current used by the 
glow lamp is not more than ‘5 of an ampére. Several 
other forms of these 4-cell batteries were shown, some 
with fixed plain glass lanterns or bull's eyes, others with 
detachable lantern and flexible wires for railway 
read others with a bevelled edge 


_ Carriage reading purposes, 
plain glass front with dull white silver reflectors. There 


were also some samples of table and reading lamps with 
their batteries. The capacity of each battery is just 
sufficient to last one evening. A number of attractive 
night clocks with electric lamp attachment was like- 
wise exhibited, all worked by Pitkin cells. Some are 
brought into action for a few moments only by an 


ordinary electric bell push or. pull, others are worked 


by means of switches. The railway reading lamp men- 
tioned above is a peculiarly ingenious and handy con- 
trivance, which is likely to come largely into use—if 
only the price be not too high for travellers. The battery 
is fitted À : leather case with 2. he 
appearance of à opera or g e lamp 
can be used * oll to the case, or at a distance by 
means of a wire, the lamp being then attached to the 
user’s coat by a hook, and the battery hung behind the 
back, or placed on the seat or even on the hat rack. 
Another exhibit was a very small surgeon’s lamp and 
battery, suitable for microscopical and similar purposes ; 
and among the more articles shown was an 
electric cigar lighter. 

Mr. Apps, of 433, Strand, 


* 
— 
— 
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displayed a collection ot 


highly attractive appliances. For example, a number 


of vacuum tubes, among which was a Garland tube of 


— interest, the pale mauve light of which in 
e constricted parts contrasted prettily with the 
deeper coloured and striated ap ces in the bulbs 
forming the ring. There were several straight tubes 

particular (formerly in the 
collection of the late Mr. J. V. Gassiot, F.R.S.) of great 
beauty owing to the peculiar striæ. Next a set of tubes 
rotating 


The colours were very bright, in consider- 
able variety, and were re by reflection in the disc 
carrying them, which, though made of wood, appeared 


colours and positions of tubes arising from the varying 
speeds of the motor and rheotome of the coil were very 
interesting (one visitor declaring that to watch the tubes 
almost produced a mesmerising effect.) There were also 
three magnificient coils exhibited, viz., a 12-inch, a 10- 
inob, and a 5}-inch spark. Respecting these I have only 
to say that they are of fine design, mechanically as well as 
electrically, in some cases the length of spark exceed- 
ing the length of the bobbin, and in reference to dura- 
bility an instance is recorded of a coil being in daily 
use for 11 years with perfect preservation of insulation. 
Specimens of the Abbé Nollet's globe and Gassiots 
cascade were much admired—the former no less for its 


beautiful colours than the curious fact that it was illu- 


minated by induction—there being no circuit through 
the vessel. Other exhibits by Mr. Apps were a rotation 


of sparks around a magnet in vacuo. At least three 


fourths of the magnet was in the vacuum, and as 

result a magnificent serpentine-like band discharge was 
obtained. On reversing the polarity the twist and rote- 
tion also changed. A set of resistance coils from 


, attached to an electro-motor, produced a very — 
fine effect. 


fine as jet. The combinations ot 


01 to 100,000 ohms. One of Sir W. Thomson’s gal- 


vanometers; a . — one inch thick, pierced by the 


spark from the E feet spark induction co 


designed and jé 


| 
| 
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Le Stratton. Whistling à “La Belle Siffieuse.” 
Records. Trio 1 violin and piano), Ame- 
rican. Piano solo, Helvetia Waltz,” and improvisa- 
tions, by Mr. Chas. R. Steytler.” Piano solo, “ Phono- 
h Valse,” by Alfred Lee. Duets (cornet and piano, 
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cell. The low price of this bell is arrived at by its sim- 
licity of constraction, the materials and workmanship 
ing enemas gd good throughout. Considering the 
large demand there is at the present time for a good, 
cheap, and ornamental electric bell, we think, from a 
personal inspection, that this article will have its share 
of patronage. se | re 


THE DISCHARGE OF A LEYDEN JAR. 
By J. GRAY, B. 80. | 


BERRYS ELECTRIC BELL. 


shows the electric bell ready to fix against a tution on the discharge ef a Leyden jar, has added to 


1 

or stand upon a table, it is equally suitable in our knowledge of electrical phenomena, and imparted 
either place. The plated bell or dome is fixed in the new interest to one of the oldest and best known of 
centre of a well-turned and — cp mahogany base electrical experi | 
with two lacquered brass term at the top, and two statics, which received almost exclusive attention in the 
brass screw cups, one on each side, to take the screws early days of. electrical science, have been go much 


know the vibratory called to te 
the domain 


| of optics. is 
geriously encroached upon.“ 
This is a very sweepingand very fascinating generalisa- 
tion, and implies a much more hopeful view of the state 
of our knowledge as to what electricity is than thé revent 
dictum of another distinguished physicist (Sir W. 
Thomson), that the difficulties are so great in the way 
of forming anything like a comprehensive theory, that 
we cannot even imagine a finger post pointing to a way 
that can lead to an explanation.” A 
It appears that as early as 1842, the conclusion was 
| arrived at by Henry, that the discharge of a Leyden jar 
rs | did not consist of a flow of electricity in one direction, 
| | e | but of a series of oscill discharges. This 
| tie | conviction was forced upon Henry the fact 
which fix it to the wall. The whole of 8 that fine needles magnetised by the den jar 
pee of the bell are hidden beneath the dome or discharge, were found to be not always 
and therefore cannot be tampered with without in one direction. In 1853 the theory of the oscillatory 
removing the top screw with a screw driver. It is neat, character of the spark was worked out completely by 
compact and ornamental in appearance. | Sir W. Thomson ; and since then several experimenters 
N | have confirmed his results. Prof. Lodge, finally, has 
shown in a new and most striking manner the ex- 
istence of these oscillations. To explain the nature 
and laws of the oscillatory discharge in a popular 
manner, he has adopted one of those m. ical 
analogies with which he has made us familiar in his 
“ Modern Views of Electricity:” the electricity is 
_ represented by an endless cord, pulled in one direc- 
tion by a weight which represents the electromotive 
force, and in.the other by a number of transverse 
stretched elastic cords which represent the dielectric. 
We have always thought that a closer parallel to the 
actual state of things might be obtained without de- 
tracting from its suitability for popular exposition, 
by adopting a hydrostatic analogy in which a fluid was 
employed to stretch tbe sides of elastic cells. These 
physical analogies are exceedingly useful for suggest- 
g experiment, and the more complete they are, the 
more fruitful they are likely to prove. The laws of. 
the oscillatory discharge were very beautifully illus- 
—. trated by Prof. Lodge by means of a flexible lath fixed 
— | by one end in a vice. The flexibility of the lath 


| + was taken to represent the static capacity of the con- 
Fig 2 is a plan of the working parts, Le: 


the dotted lines  denser, and the mass of the vibrating part of the lath 
showing the position of the bell and the lug upon which to correspond to the self-induction or electro- 


the hammer strikes. The electromagnet consists of one magnetic inertia of the circuit through which * 


bobbin only, with iron cheeks, the two cheeks forming 


the two poles which attract the small armature or 


hammer that strikes the bell. This bobbin is fixed 
2 the iron frame which also supports the bell or 


8. 
It rings very powferfully with one small Léclanche 


discharge was to take place. Pro 

this anal fails to distinguish between an 
increase of capacity which may be due to an 
increased surface of the condenser, and an increase 


of capacity which may be due to a decreased thickness 


of the dielectric, and an increase of the specific induo- 


constructed for the late W. Spottiswoode, F. R. B., by 
; Mr. Apps; two-prism spectroscope, as used in moat 
x À demie | laboratories, and a series of vacuum tubes of 
4 gl designs. There were a pair of garlands about 
4 fect in diameter having within V. and R., a royal 
Ë crown of elaborate design, and the name and address of 
: the exhibitor n in white and uranium 
3 glass. All these tu were illuminated in series from 
the 5k-inch spark coil. 
| PRO} ODGE in I ROY [nsti- 
| i overshadowed DY the later discoveries, in Currents élec 
tricity — come to be 
regarded as of comparatively little importance. 
The discharge of the Leyden Ar; 88 Prof. Lodge has 
pointed out, involves the consideration of the laws of 
Zz electro-magnetism as well as those of static electricity ; 
we 
VA an 
| 
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tive capacity of the dielectric. A larger surface in the 
condenser will not change the flexibility of the dielec- 
tric, but will simply send a larger quantity of electricity 
through the external circuit at pol stroke, and thereby 
increase the self-induction, or inertia, while a change 
in the specific inductive capacity corresponds to a 
change in the elasticity or flexibility of the dielectric. 
With this correction, the vibrating lath will show the 
conditions which determine the rate of oscillation. 
The rate of vibration of the lath may be diminished 
loading the free end ; or by increasing its flexibility, 

either by reducing its sectional area, or by making it 
of a more flexible material. Hence to reduce the rate 
of oscillation in the oscillating spark, we must increase 
the capacity of the condenser, and send the discharge 
through a considerable length of wire wound on 
bobbins to make the self-induction as large as possible. 
Prof. Lodge has succeeded by these devices in lower- 
ing the rate of vibration till it comes within the limits 
of audition, and has, in fact, produced what he calls 
musical electric sparks. In some of these the rate of 
vibration is as low as 500 per second, which is a remark- 
able we that in the 
ordinary en oscillations 
are to be numbered by hun of thousands 
per second. This low rate of oscillation enables the 


nature of the spark was 
the plane of polarisation of light, by ng it round a 
tube containing bisulphide of carbon p between the 
and analyser of a polariscope ; the light trans- 
mitted was, in this case, shown to be intermittent by 
the revolving mirror. 
Herta, as we know, has shown that the discharge of 
an induction coil is oscillatory by means of the principle 
of resonance. has carried out similar experi- 
ments with the Leyden jar. A Leyden jar circuit when 
charged and by an influence machine pro- 
duced sparks in another circuit timed to the same 
rate of oscillation and placed at a considerable dis- 


Prof. Lodge has, we think, by very original and in- 
2 methods, undoubtedly established the oscil- 
3 ry nature of the Leyden jar discharge, under certain 

circumstances, and his results and methods we believe 
Will not only be of immense theoretical interest, but 

also of great practical importance. | 


THE TRANSMISSION OF POWER BY 
ELECTRIOITY.* 


By FRANK J. SPRAGUE. 


THE transmission of power by electricity is now an 
established fact, and every day, for the ordinary uses 
of life, its application is rapidly spreading. The prin- 
ciples of its application are well settled. The dynamo 
and motor have been brought to a remarkably high 
efficiency, and leave little to be desired as converters of 
energy. The future of the transmission of power from 
central stations, under ordinary conditions, is a matter 
of commercial development. The special application 
of the transmission of energy over long distances de- 
pends chiefly upon the demand which exists for such 
transmission and the intelligent application of prin- 
ciples already well known. Distance is a relative term. 
It does not seem a difficult matter to transmit 5 horse- 
| 1 1 10 miles, but a gigantic problem to transmit 

000 horse- power one mile; the latter appeals to our 


imagination, and yet the former is, in one sense, the 


more difficult problem, not so much because of any 


— 


* 


A Lecture delivered before the Franklin Institute, November 
12th, 1888. 


ven by causing it to rotate 


Edison two and 


froma 
In considering how far this central station work can 


varying 
directly as the distance. With the same conditions, the 


difference in the general principles involved, as in the 
fact that in the construction of machines of high 
electromotive force we meet with more serious difficul- 
ties in the matter of insulation and the element of per- 
sonal danger to the o . 

It is not my intention to enter into any general dis- 


| 
of the elements of a single transmission which my own 


ce has brought out, and which I have found it 


practi 
advisable to adopt. I shall here consider only the use 
of a continuous current and a direct transmission. 

For the purpose of this paper we may consider the 
following cases of transmission :— 

(1) Transmission from a central station conveniently 
situated near the centre of a manufacturing district, 
over an area of from one to 100 square miles, in units 
varying from a fraction of a horse-power to 50 or 100 
horse-power. Such a system is 


large number of cities in the United States. 

to my own work alone, its practicability is illu 

by the fact that in Boston I have nearly 150 motors in 
operation, in New York about 125, and in New 
Orleans nearly 100; there being in various stations 
not less than 1,200 machines, from a half to 


varying 
30 horse-power, and used in no leas than 130 different 
industries. These machines are o 


under poten- 
constant 


volt circuit, and the practical limit for this 
le station is about 4 square miles. 


be carried, we must bear in mind certain facts ; power 
transmitted means the transference of an energy whose 

on, by the uot o uantity and pressure — 
that is, by the uct of the electromotive force and 
the current. ith any given amount of energy trans- 
mitted, the electromotive force and the current will 
vary inversely. The laws of distribution are clear. 
With any given work done, loss on the line, electro- 
motive force at the terminals of the motor and distri- 
bution, the weight of the copper will vary as the square 
of the distance, its cross section, of course, 


weight will vary inversely as the square of the electro- 
motive force used at the motor. ith the same cross 
section of conductor, the distance over which a given 
amount of power can be transmitted will vary as the 
square of the electromotive force. If the weight of 
copper is fixed, with any pre amount of power trans- 
mitted and given loss in bution, the ce over 
which the power can be transmitted will vary directly 
as the electromotive force. Hence, if it is practical to 
economically transmit power 1 mile under 200 volts 
pressure—that is, if the investment in copper is not 
disproportionate—then, by increasing our pressure to 
800 volts, we can transmit this power 4 miles without 
changing the ratio of the investment. I am now 
Ku of the use of a bare wire and assuming 

t the cost of stringing the 4 miles of given weight of 
wire is no more than stringing an equal weight 1 
mile. Of course this is not strictly so. As a matter of 
fact, however, it is a practical thing to transmit and 


deliver over an area of 100 square miles, from one 


central station, under a pressure not exceeding 1,000 
volts ; and the larger the amount of power distributed 
and the greater the number of units, the more cheaply 
it can be done. The question arises, “Would it be 
economical, in a district of this character, to deal with 
the larger horse-powers ?” My answer is unquestionably 
“Yes.” It is true that the actual efficiency of double 


conversion would vary from 50 to 70 per cent., depend- 


7 
2 


ustrated by the 
three wire circuits in 1 


potential circuits. The maximum distance in 
this class of work is, at present, about 1 mile on a 220 


| 
| 
cussion of the tion, nor 
of dynamo and motor construction, for the limits of 
this paper would not permit this; but I shall briefly 
point out the different phases which the transmission 
of power by electricity may assume, show some of the 
general conditions which must be met, emphasise the 
practicability of such transmission, and then more p 
mirror, a result which was previously impossible 
on account of the extreme rapidity of the oscil- 
lations. An additional proof of the oscillatory 
| 
| 
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ing upon the distance and the ure used, but ex- 
perienve has developed the fact not over about 35 
to 40 per cent. of the maximum capacity of all the 
machines in a circuit represents the average duty 
demanded ; and since this is so, it follows that the 
_ gmount of power that can be contracted for will at 


least equal, probably considerably exceed, the steam 
wer 


because 


the central station. I say 


fact, there is not a city in the United States, no matter 
how numerous its factories, which could not have them 
run better than to-day by a well-construbted electrical 
us | 
(2) Somewhat analagous to the system we have just 
discussed is the transmission at constant potential with 
the motors applied with various loads at constantly 
varying points. Such a system of transmission is that 
which exists in the parallel circuit system for railroad 
work. There are now in the United States alone no 
less than 60 n or under 
construction. The most extensive o 
t writing, is the Richmond Union 
way, whose characteristics may be cited as an illus- 
tration. This has about 12 miles of track and is operated 
under a pressure of about 450 volts. The central 
station has a capacity of about 375 horse-power. 
The farthest point reached is about three and one- 
‘ half miles from the station. The equipment consists 
of 41 cars, with 82 machines whose aggregate normal 
capacity is between 600 and 700 horse-power, nearly 
. ‘double the steam —— The car units develop any- 
where from nothing to 20 horse-power. The maximum 
load which has been put upon the system at one point 
at any time is the starting of about 22 cars about two 
miles from the station, requiring, probably, about 125 to 


- 150 horse-power. The road now having made nearly. 


600,000 miles, the practicability of this kind of trans- 
mission may be accepted as an assured fact. 

3. The transmission from one station to another, at 
which latter point are a number of independent 
machines, each of which has a variable load and is re- 


pe to run at constant speed. An example of this is 


o transmission from a water-power to a stamp mill, 
where the different batteries of stamps are operated by 
independent machines. The most satisfactory method 
is to maintain at the receiving station a constant 
potential, and to use for the receiving machines motors 
wound to be self-regulating, according to the laws which 
I gave some time since, The dynamos should either 
be compound wound or the field regulators adapted to 
increase the electromotive force of the machine as the 
load increases. Constancy of prime speed is an 


essential ; or, if it does not exist, then there must be a 
combined mechanical and electrical governor 


will assure a definite electromotive force, which 

correspond to each variation of the current. 
4. The transmission between two stations as last men- 
tioned, save that the condition of automatic regulation 
is not essential. In this case the dynamos may be 
either shunt, compound, or series wound, and the 
motors either shunt, cumulative, or series. Such a 
En is now running in one of the mines at Aspen, Col. 
_ The electromotive force there used is about 

and the distance somewhere about a mile. 


tance, with the motors distributed throughoat the entire 
Une. This is a case which may occur in some manu- 
facturing districts, but is more apt to occur in such 
work as canal building, dredging, or mining in river 
beds. It can beaccomplished by the use of a constant 
current circuit, using constant current motors, or with 
the same aggregate electromotive force on a constant 
potential circuit. A marked case is the mining opera- 


“ steam power” 


: by increasing its speed, or by in 


these, up to the 


volts 
5. Transmission with a single line over a long dis- 


tions carried on at the Bend Tunnel of California, 
in a large river canon, where about a dozen machines, 
developing from 5 to 10 horse-power, are used for 
operating pum 
lines of from 600 to 1,000 volts potential over a distance 
of about eight miles from the central station. 

Thus far I have considered the distribution with a 
practically constant potential at the motors, and the 
parallel method of distribution, as distinguished from 
the constant current method, where the moters are in 
series. This last for large powers and many machines, 
is a limited and unnatural method, the former a com- 


rehensive and natural method, which facts are entirely. 


dependent of the 


question of relative electrical 
potentials or currents, 


use, on constant tial 


ts if we 
Am some of the special cases of power trans- 
mission I will briefly note the following: 


6. The transmission from one point to another, using 
two series wound machines, where the motor has a con- 
stant torque or a load per turn. The motor being at 
rest, as the electromotive force of the generator is raised 

creasing the resistance 

a shunt around its field with any given speed, the 
current, which may be expressed by 

K 
will increase until the torque is great enough to start 
the motor against its load, when the current will become 
stationary. A motor electromotive force being now 


created, the current is expressed bx 
| 1 % 8 


Any increase of the electromotive force of the generator 
will be followed by an equal increment in the motor 
electromotive force, the difference between the two, and 
hence the current, remaining perfectly constant. The 
speed of the motor being known for one electromotive 
force and load, its speed for any other electromotive 


force may be determined, and fast or slow hoisting be 
regulated entirely at the generating station. 


(7.) The transmission to one point from another, 


with a single generator and a single motor with variable 


loads, presents two solutions. The first is the use of 
the compound dynamo and differential motor ; but a 
far more interesting solution is the use of two series 
machines which, when properly proportioned, became 
self-regulating. I will briefly touch upon the theory 
of this method of transmission. We have the condition 
that the same current through each field and 


passes 
armature, and also the condition that the speed is con- 


stant, while the work is variable. Since work may be 


expressed as a product of speed and torque, and since 
the speed is constant, it follows that the motor torque 


must vary directly as the work. Again, we have as an 


expression for the work done the product, e C. Since 
the speed of the motor is constant, e must vary directly 
as the strength of the field, which, where the magnetisa- 
tion is low, will vary directly as the current, and when 


more highly magnetised in a much less degree. I being | 
E. M. F. of the generator, and K the resistance of the 


circuit, we have : | 
| 1— e 
and, as we have already stated, 
E varies as e, as E — e, as C, 


c= 


and work 
3 varies as e C, as O, as , a8 F. 
The dynamo likewise being driven at a constant 8 


E likewise varies as the strength of its field. If m 
equal the number of turns of wire in the dynamo field, 


and n those in the motor field, then the ampère turns 


or magneting forces are expressed by m d, nN O. 
It follows from what proceeds that the magnetisations 
due to mo, and u o, should vary in the same propor- 


and derricks, and are supplied by two - 


| 
| 
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his Kind © 
transmission steam and not water will be the prime 
source of energy. When we consider the economy of 
operating a large, well-designed and properly con- 
stracted steam plant, and the great advantage to the 
user where the electric motor replaces the ordinary 
team engine, it does not need a very shrewd commer- 
cial sense to see the advantages of this method. In 
| 
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tion ; in other words, the characteristics of the generator 
and the motor must be similar between the limits of 
the in load. mâchine used 
im y portioned, then the regulation can 
rely determined by putting a resistance in the line 
circuit, or shunting one or other of the fields with a 
resistance. The electrical efficiency of the circuit 


we have the following fact : That the electrical effici- 
ency is a constant for all loads with the limit of auto- 
matic regulation. If the machines are of the same 
general type, then, when correctly proportioned, the 
ratio of their weights and watt capacities should be the 
same as the electrical efficiencies of the circuit. 


8. As a modification of the proceeding, especially 
where nr long ces, and necessarily 
high poten are used, it is advisable to divide the 
— and motors into a battery of machines of 
iden y 


the same weight and character, the number 


of the machines being the ratio of the electrical effi- 
ciencies, the generators all to be driven from the same 
line of shafting, and the motors to drive on to a common 
line, and the current to pass through all the machines 
in series. This I consider the only sound method when 
dealing with large powers and high potentials and 


single units of generation and recovery, especially — 


where automatic regulation is required. Its advan- 
nem are manifest, One of the greatest difficulties 
which we have in dynamo-electric construction in 
closed-circuit machines, especiall 
drum system of winding, is the difficulty of securing 
insulation when high potentials are used. 

Ons thousand or 1,200 volts seems as high as it is now 
advisable to go in machines of this type, where currents 
of any magnitude are to be used. In the transmission 
of electricity reliability is an essential, and a potential 
of 3,000 or 4,000 volts, distributed over three or four 

machines in series, is, despite the increased number of 
machines, far less liable to cause failure than where 
put into one machine of the aggregate size of the four ; 


. and in the event of the breaking down of one machine, 
the units may be so proportioned that by a correspond- | 


variation of the regulating shunt to the fields, it 

comes quite possible to continue automatic operation. 
As an illustration of this distribution of machines, if 
wishing to use dynamos and motors of an electrical 
efficiency of about 95 per cent., a commercial efficiency 
each of about 90 per cent., and with about 60 per cent. 
as the total commercial efficiency of the circuit, I would, 


with a distance of about nine miles, use five series 


machines identical in construction, each wound for 
about 1,200 volts, three of which machines would be 
driven by a common line of shafting at the generating 
station, and two driving on to a common line of shaft- 
ing at the receiving station. It will be noticed that 
both in the le and multiple unit series system the 
electromotive force and the current vary equally. I 
hope at an early date to be able to show this last sys- 
tem in practical operation. 

The indirect methods of transmission, such as through 
u secon battery of generators, motor generators and 
secondary . ries, I will not here discuss. 

Icome now to the consideration of some new, in- 
teresting and very practical formule for determining 
the elements of a single transmission of a given amount 
of power. Before entering Le wy its discussion, it is 
necessary to state why I differ somewhat from the 
methods which have hitherto been published. 


(To be continued.) 


Hotel Dee the spacious public halls, rooms, 


and corridors of the North-Western Hotel, Liver- 
2 which belongs to the London and North-Western 
Railway Company, are now illuminated by 250 Edison- 
Swan lamps. The work has been carried out by the 
Liverpool Electric Supply Company. 


where using the 


they are com 


A TENDER SPECIMEN. 


[a case.) | | 


A SHORT time ago the Berlin representative of a a 5 
well known English electrical manufacturing few 


told by a German professor that “electro-technology 


pro 
is in a far more advanced state in Germany than in 


England.” The art of tendering for electric light in- 
stallations has evidently been well cultivated there 


literally as translation will allow, from a tender re- 
cently made for central station plant to a company in 
the South of Europe by the local representative of an 


won in this case, however. After a complimentary 


„ the tender reads :—“ Before I enter on the | 


beginning 

exposition of the proposal which I promised to 

permit me to declare very frankly that my propos 
will not give me profits. I have made it solely my view 
to furnish good apparatus and perfected mechanism for 


equitable prices, so that you may be able to raise in this. 
important city a new and modern standard of glory to 


the 4 invention of the eminent Volta. 


one of the most fer vent admirers of the electrie 
light, though the humblest of all, and my greatest desire 


in the prin part o ospitable country 
was not my cradle, but that has been 

indefatigable protector.“ 


The following paragraph sets forth that the tenderer 


only desizes to take a large part in the valuable installa- 


tion which the company intends to make: To me that b 
will suffice.” The dynamo 1 


specification reads :— 
“Two dynamo-electric machines, double com 


automatically regulating the current, system ——, 
38,500 watts power each one, or 77,000 watts total, speed 
only 550 revolutions per minute, with drums of 34 


centimetres in width by 50 cms. in diameter, wien 
their shafts of steel, armatures of soft iron, collectors 
(not of copper) of an alloy of metals of a hardness that 
avoids their rapid deterioration. The sections of which 
are insulated with incombustible | 


such as asbestos, &c.; besides this, these 
collectors are placed in such a manner that others may 


be substituted for them with the greatest facility, when 


this becomes necessary. The brushes are movable in 
their supports to diminish or augment the current, 


and are provided with adjustment springs to 


me pee upon the collectors. 

66 

cluded the key, spanners, automatic lubricators, speed 
indicators—in fact, whatever is necessary and required 
for dynamos proper for an installation of this order. 
The dynamos can furnish light for 320 lamps of 16 
C.P. ‘ Siemens,’ or 1,000 to 1,200 Swan or Edison. [T 

is inexplicable.] I repeat that the revolutions neces- 


sary to produce this amount of light are only 550 per 


minute, and this is one of the principal advantages of 
this machine over the greater part of those known, as 
it will easily be understood that 


consequence, less the deterioration of the shafts and 


; and the five catalogues herewith, with their 


descriptions of all the installations made by —— speak 
better of these advantages. He has realised very 
numerous advantages, and among them some that well 
merit especial attention. Among them we cite the two 


realised in ——- and ——— with 4,700 incandescent lamps 


and 133 arc lamps. 


“ Fans.—Two apparatus for the ventilation of tho 


rings and connections of the dynamos, worked by 
steam, with their belongings.” _ 
The specification for the apparatus 


as follows: 

One apparatus to measure resistances... 
differential apparatus ... 
portable voltameter (sic) _... 

very sensitive galvanometer ... 
apparatus of great sensibility to mea- 
sure the resistances in 


23 
eee 6 
9 
31 


. 
4 


% 


as the following extracts may show. They are taken, s 


eminent German firm. A competing English tender ; 2 


4 


the brushes are galvanised. In the price is in- 5 


so many fewer revolu- 
tions there are so much less will be the friction, and, in 


of the test room 
needs prices attached to show its full beauty. It reads 


* 
re 


the circuits £35 . : 


| 


8 
@ 


| 
| 
: 4a 
— 
ight 
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ean ff 
ound, 
| ©: 
le. 
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605 
921 
| 
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trade. In such 
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Connection from the dynamo to the switchboard 
made of copper of high conductivity, insulated w 


gutta-percha, in tubes of vulcanised India-rabber.” 
This last item would suit some of our friends 
hes same geod paints, 
| on some 
Two tubular boilers of to-and-fro (or, literally, 
fire, of the most modern construction, 
by the documents of the com- 


engines of high ‘pressure, velocity of 200 re- 
yolutions per minute, for the regular of 60 to 70 
horse-power. Well able at will to carry much more, 
with 6 atmospheres pressure each one. With two 
cylinders and two powerful flywheels, to avoid the pre- 
judicial effect of the deadpoint upon the motion of the 
dynamos ; with pressure gauges in the steam chests ; 


perfected governors. These engines are y con- 
structed to run the dynamo machines, and as those of 
the system demand only a low pe the 


engines also only require a speed relatively low, which 
is most important, because from this results an enor- 
mous economy in all the plant, and in the lubricating 
material. This is the most valuable of all the improve- 
ments apparatus.” 
The above are the finest extracts from the tender. It 
so happened that the directors had good technical 
advice, — so were not taken by the flowing literary 
style and the disinterestedness so touchingly dis- 
syed. The order came to 
agents in this business, as in others, know how to use 


personal influence, and to gradually talk over, with — 


much patience and tact, people who are not at all dis- 
2 to give them orders at first. In this, as in other 
ches of commerce, British goods hold their own 
when fairly compared ; but the British producer allows 
himself to be very badly served in the matter of agents 
and travellers. 
Perhaps he is waking up, but at present there are 
few signs W of the electrical fraternity pushing for foreign 
things as bells French and German 
goods hold the market, the dealers not knowing even 
the names of English manufacturers. This is not as it 


should be. Let the Electrical Section of the Chamber 


of Commerce enquire into it. 


ARC LAMPS AND THEIR MECHANISM 
By Psor. SILVANUS P. THOMPSON, D. sc., M.LE.E. 
(Continued from page 304.). 


Mortons. 
[i.] Rack and Train controlled by— — 


W and detent. [ Staite, 18,788, 1847 ; Foucault- 


G. Fiy and 


(utaite, 1848) | 
Ghd Chapman, Crompton, 


le. 


4 dulum or balance and detent. 


brake wheel or detent. Brocke, À 5-186, 1881] 

or 
ling, 3,473, 

Liquid aid aks. 153, 1881.] 


C.] Clutch or Clamp on Rod. 


(©) Titing ring, til eyelet, &c. [Slater and Watson, 2 
Brus 1,240, 189 Lever, 3,003, 


uston ; Waterhouse, &c. 
) Split cone gripped by fork. [Slater and Watson, 212, 1862.] 
2 t nozzle forced into cone mouthpiece. [ Bürgin, 4,820, 1881.] 
a) plit tube held together by oblique levers. (Rogers, 8,236, 
(6) Gripping springs at side. [Lever, 3,599, 1881 ; Munro, 1,626, 
= Sages, [Reber 1408, 868; Jon 6167, 
8 * 

ed ball ; 


oung, 1,689, 1882; or 
ewton, 4,559, 1881. ] 


M abe ind before the Society of Arts on Wednesday evening, 6th 


land, but the German 


(a) Step detent worked bg electro 


d.) surrounding rod. C[Keilhots, 1886; Thouvenot, 


1163, 1688, Holmes, 700, 16005 
Hawkes, 157, 1882. ] 


(a4) Cluteh-wheet or Brake-wheel. 


tside brake-wheel. 1861; Common 


inside rim of wheel. [Union Co., 393, 18834: | 


à) internal ving’ brake. (Siemens, 6,067, 1887 ; Fein, 


Whel litte (Bargin, 4,820, 
Ted upon brake lever. [Gumpel, 1 


_ (g.) Friction pad on rim of wheel. À abdank, 1883] 


(ie.) Screw Motion. 


of and 

Screw worked by (Brest than 

Screw worked 1885. 

| (v.) Cord and Pulley Motions. 

(a.) Cord and pulley to core of solenoid. [Archerean, 1848 


©) 1,307, 1860: Doubrava, 1,083, 
Kennedy, 1888. 


(vi) Step-by-Step Motions. 


[Deleuil, 1866 ; 
2561, 1868 
Cod.] Magnetic Clamps and Clutehes. 


(a. CRoberts, 14,198, 1852 ; Gülcher, 


1888) (Harling and Hartmaim, 
3,4 1001: 1886. 


(d.) Motor damper. [Thury, 1888. 
[is.] Hydrostatic and Pneumatic Action. 


1886; » 1883.] 
Vibrating Feeds. 


1.408, M1883; Ploper, 4,647, 1686; Helmen, 760, 


(b.) Mako-cnd-break lover actuates eacepement (Harding, 3,166, 
(e.) Aire lever actuates detent on train. [Gramme, 


888. 
Make-and-break lover drives pallet and sorew food. [Siemens 
0 (Alteneck), 1885. 


[wi.] Periodic Feeds. 


of u carbon and lift through definite range. 
, 1882, and 1,718, 1882.) 


eriodic wire. 


[æit.] Continuous Feeds. | 
(2) step fond length of stoke varied by magnet 


Cent.] Hammering Feeds. 


vi 
Ditto, by — im, 888. 
| Ditto rod. (King, 


| 
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4 
| | 
879.] | 
Coisi.] Electric Motor Action. | 
(a.) [Tchikoleff, 1,874 and 2,198, 
1881 ; .] 

| (b.) bal re cord or rack. [Andrews, 2,521, 1879; André, 
2,764, 1880; Bousfield, 528, 1879; Breguet, 1879.] | 

— Motor itself controlled shunt | 

4 (d.) Make-and-break lever hammers rod through clutch. [Letang, 
iG.) ana | Watarhanes 18k 1007 | le.) lever works ‘internal clutch-wheel feed. : 
Pa c.) Rack-train controlled by magnetic retardation on coppe 


part of the tthe fall through 
a small angle, carrying with them u B, o. To this 
upright is fastened a sleeve, through which the lower carbon 
holder passes. This moving eld up by a » 8. 
When the electromagnet, = (in circuit), attracts its arma- 
ture, a, the parallelogram, and with it the lower carbon, and 
so the arc is struck. At the same instant a projecting 

detent, v, engages against a star wheel of the driven train and 
locks it, so that the upper carbon cannot carbons 
are consumed the current is weakened, owing to the increasing 
resistance of the length d 


— the of wheels, shortening the arc, ( the 
2 gg t, and 20 rou sane g the electromagnet to pull 
wn 


parallelogram P 
motions are. to be found also in Bürgin's lamp [4,820, 1881], and 
in Siemens’s pendulum lamp (4,949, 1878]. 


— 


e, %% 
Li 
A 


Fic. 6.—SzE-saw or Lamp. 


is the see-saw lever. Fig. 6 


Another characteristic mechanism 
_ shows the form used in the Brockie-Pell lamp [12,681, 1885]. The 


earliest use of the see-saw, attracted at ite ends by series 


and shunt magnets „ occurs in the lamp of Lacassagne 
and Thiers $156, 1886]; whilst modern are Weston’s 


ples 
lamp, the Houston lamp (fig. 14), and Fein’s lamp of 
1883. [Also Moffat and Chichester, 3,441, 1881; and Chadburn, . 
ee 1881, where the see-saw works a clutch.] A compact modi- 


cation of the see-saw mechanism occurs in one form of Weston’s 


lamp, and again in Kennedy’s lamp of 1888, fig. 10. Here the shows 


H 


16 


„ 

Fic. 7.—SLATER AND Warson's CLUTCKH. 

can only propel carbons forward, 

lam t. There is retractile, for 

ple, t the B (fig. 3), but there is about the 

Serrin (fig NA er (which descends t 

strike arc) is never held t down by the electromagnet, but 

takes up a position of equilibrium. The other point is that ia 

these rack-train some device is requisite to lock the trais 
at the instant of , otherwise the feed motion would 

tralise the strike motion. In some lamps [B — dt) 
there is a mechanical connection from the s part to 

the feed. In some other lamps the action is performed electri- 

cally. In the De Puyt lamp (fig. 24 pin on the train frame 
i feeding lever. 

rack-train lamps, 


F 
15 


8.—SLATER AND Warsox's SPLIT CONS. 


hausen, „ Berjot, Wood, Maxim, &.] More neat is the 
method of the train bodily around the axis of one of the 
wheels of the [Brockie, 2,370, 1882; and De Puydt, fig. 2 
Passing from the rack-train lamps to the clutch lamps, 
reliable 


i 


to find a form of clutch which will prove under all 
tions of working. Two of the very earliest forms of 
mechanism are worth in this connection. Th 


Bee 


2 


À 


| 
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Outside the classification adopted above are several well-marked lever is replaced by a pul = | 
eK of metal. In this lamp t} + 
° 4 an power. à 
8 pulley communicates the motion to a clutch. The advan 4 a 
the see-saw, and of its pulley equivalent, is | | 
€ ment enables the lamp to be used as eitl 4 
In the | 
coil up its end, whilst the see-saw is operated by t à 
: tions of the current in the series coil. In the latter | 
actions are the inverse of this. | 
The rack-train mechanism which forms the first 
preceding list, presents two special points. As this | 
112 M, M | 
| | 
: al | 
| 
| 2 : Ly Re 
A ill 
R La | 
\ * = E 
5 
‘ Uf / 6 
' 

Fie. 5.—Srrnin’s Lamp. 
until a moment occurs when the detent ceases to lock the star : 
wheel. The u carbon holder is now free to descend a little, 

is that in which, for the purpose o! 28 
train mounted in its roles à together witl 
upper carbon rod, is Se of | 
in the main circuit. [Crompton. 346, 1882; Fyfe and Main, 
| | 7 4 
EEE" —\< 
| R 
~ 
both due to Slater and Watson (313, 1852]. The first NS. 
@ carbon rod sliding thro a couple of rings or €; a 
| 


13 
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3 the collar in which it lies jams against the carbon rod and raises 
. it. . Another. simple clutch 689, 1863], con- 
| sists of solenoid, pressed 
4 
Sth 
CE 4 
| | 8 
©) 
Fie. 11.—Jonr'e Scrssons Jour. | 
| , when feeding is 
| in the Chich D chest 
1 Rogers’s [A, 8, 1889] simple and very efficient form of clutch 
| 
| | 
| 
m 
| * 
Fie. 12.—Nzwron's Roz Oven. 
| consis «spit tube he pare of which are connected together 
| sort of motion. ‘This | 
| | 
| | E | | 
| | | 
| Fie. 13.—Roazns’s 
| In the Thomson-Houston lamps to the | 
States, a em a levers 
j | lamp, shown in fig. 14, consists of a see-saw lever, L L, pivotted 
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ELECTRIC LIGHT STATIONS AS FIRE 
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| 
a tail, 2, the motion of 
pot ian ot ne 
above is a second, s, which is cont 
of both are of conoidal shay 
the armatures, a a, and d b, 
lower and upper arms of the 
when the tail, 1, rises, gr 
an insulated terminal 
goes to the frame 6 
Hi 
— 
| 
zi 
| 
R 
Fie. 14.—Mxcuanisx or Tro Hoveron Lawr. | 
| RISKS.* 


| 235 i} 8 242 
ain 1111 if 3 1523 115 112277555 


| 
| 
| 
. 
\ 
| 
* 
LENE 
à 


i 


F 


4 


ma- 

nipulation and erection of the “ hard drawn copper wire” have in 
practice proved, with ordinary precautions, to be less than was 
an The use of this wire would have been much ex- 
it not been for an exceptional rise in the price of 

copper, which has rendered the purchase of it for the present 
almost prohibitive. It is, however, in contem to attempt 
ite manufacture in the Telegraph Workshops in , utilising 
22333 
“ Quadruplex working was introduced during on the 
line between Calcutta and Rangoon, a distance of over 1,000 
miles, with Akyab as a half-way station, where the signals are 
automatically repeated: The introduction of the same systém 
Re one Of the wires betwees Calcatis and 
Agra, with as the repetition station. The number of 
circuits worked duplex has also increased, and there are now 23 
between , in the 
year 1888, has much improved quadruplex working Lives 
those cities; and the important Australian and China trafic which 
mainly traverses India by this route is disposed of with great ease 


_ Correspondence.—Two letters have just reached us, 
one from —— Trott on a similar subject to that 


P 
landing stage and approaches are lighted by three and 
iant licht all over 


_ Electric Lighting of Trains in Wales.—For the first. 
time in Wales a train was.lighted by electricity on 

Wednesday, the 13th inst. The train is one of the tuo 
that ran regularly on the Penarth branch of the Taff Vale. 


NOTES. 


Opening of the Paris Exhibition.—M. Al 


will be given in Paris on 


6th to celebrate the open- 
ing of the Exhibition. In th 


ossal illumination, which will comprise 
du Bois, the Champs Elys 
the Rue de Rivoli, the Rue St. Antoine, the Bastille, 
the Faubourg St. Antoine, the Place du Trône, the 
Courts of Vincennes, and the Avenue Dumesmil. 


London Shipping | 
four. light clusters, which give a b 
the wharf. In the offices, waiting-rooms, an 


d through- 
out the warehouses there are single 16 candle-power | 
lamps fitted to suitable fixings to meet the require- _ 


ments of each departm 


house, which drives an engine of 12 horse-power. 


been fitted up by 


Railway. Fifty Swan-Edison lamps of 12 candle-power 
each were placed on the train. The electricity is gene- 
rated by means of a dynamo fixed in the guard's van, 


and run from the axle by a belt. Till the train attains: . 


a speed of 10 miles an hour current is obtained from 


the accumulators (which are supplied by the Electrical . 
Power Storage Company), but at and over that speed it 
is driven direct from the dynamo. The second train is 


now being fitted in the same manner, and there is every 
reason to believe that the directors v 
system of electric lighting to the whole of their trains 


on the main line, and the Aberdare and Treherbert 


branches. 


last week 


Electric! in Galway.—The Galway Harbour 
— decided by 


| phand has. 
formed a very curious Project for the grand ii which: : 


e evening general illami. :# 
nations will unite the woods of Boulogne and of Vin- 
cennes by an uninterrupted cordon of fire. The electric ! 
co se the Avenue 
the Place de la Concorde, 


| WharfLighting,—The incandescent system of electrio 
lighting has just been applied to the Dundee, Perth, and 
Company's wharf at Wapping. The 


ent. Steam is supplied from. 
the boiler used for the cranes and hoists in the ware- . 


will extend the . 


2 
; 


a majority of ten to five to adopt the electric light for 


harbour purposes, so that vessels discharging at the 


port can do so at night as well as day in future. The 


rate for lighting is £1 19s. 6d. per lamp per 2 L 


The Electric. Light Company has received a 
amount of orders from private consumers, and Galwa 
expects to be one of the best lighted towns in I 


Pablic institutions and factories are very much in | 


favour of the new luminant, although the town com- 
missioners have decided by a majority to continue to 
light the town with gas. 
who is one of the principals of the Electric Light 


r. Perry, County Surveyor, | 


Company, stated at the Harbour Board meeting that in : a + 
a short time he would utilise the 50,000 horse- po wer 


that at present ran useless down the Galway River. .. 


_ Chelsea and the Electric Light.—At the last meeting 


of the Chelsea vestry the electric lighting committee 


reported recommending that the vestry assent to a *. a 


extension of the area of supply by the Ch 


of the district com 


Chelsea (a map of the additional area being encl 


Mr. Irons moved the adoption of the report, which was. ti 


carried. 


ectric Supply Company, Limited, comprising a dis- 
trict between a line formed by the northern boundary : . 
prised in schedule “A” to te 
Chelsea Electricity Lighting Order, 1886, and the western 
and northern and eastern bounderies of the parish of LA 
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of the h by the public contin À | 
| 7 1 pu continues very stationary | 

remains constant at a little ten | 
case of messages to natives, very voluminous. 
in Burope generally, is that senders 
This rule was fo in force in India, but was abañdoned in | 

having shown, act only the dificalty of | 
ao much sithilarity in names, but also the unwillingness of senders 
ot DEEE © the Indian tariff with of other 
countries, itis therefore to allow for the mass of matter PER TR 
lenges then the body of the linet, which | 
As regards foreign telegrams, ame, traffic between India and 
expanding, owing to the | of the rules. The 
extension of the wires to U Burmah, via Manipur, 
has been a work of considerable A, the staff employed | 
suffering much from hardships and exposure, but the line has been 3 | 
1 22 As to the prospect of an overland line to China, . 
Et oni of telegraphic unication in China made d nd d for self-regulati ** 

1 opening up comm ynamo is compound wound for - ng, and is 
theproviness — — capable of supplying 120 lamps. The installation has 
and three offices have been opened in that province, which is Messrs. Paterson & Cooper, of London EE n 
the frontier in Upper Burma. an . | 
A second line from Yunnan to the Coast ports, via provinces 5 — — ü— a 
of Kwangsiand Kwantung to Canton, was also under construction, 

couipleted to Yunnan in March last, thas aifordhag two routes from 
Tuna to the Pacific Ocean. These extensions bes @ matter of | | 
considerable interest to India, as there now remains but a short 
Chinese Government in the neighbo of Rhamo. When this | 
bas been done, a 
India and China will, with the co-operation of the Chinese Govern- ] 
1 
was that it had reached Momein, w is about 140 | — , 

The trial of hard drawn coppe che, nude 

| 
and another with the nom de plume of “A Student,” | 
asking some questions respecting the recent paper of | 
Prof. Jamieson on the designing of dynamos. If this 
latter gentleman sends his name and address, we will —— 
endeavour to satisfy his desires in our next issue, in | 
| which Captain Trott’s communication will also appear. À 


22, 1889.) 
LT 


LA * ~ 


| * Lighting Acts.—The Board of Trade has 
Marindin, RE. to hold an 

with reference to the various applications for 
Orders and licences under the Electric 


Lighting Acts which they have received in respect ot 
the metropo 


lis. The enquiry will be held at 8, Rich- 
nend Terrace, Whiteball, and will commence at 10.30 
on Wednesday, April 3rd. | 


Cest of Electric Lighting.—From the reports of the 
various electric lighting aystems in operation in the 
‘United States, we gather the following information as 
to the number of lights and their cost in a few of the 


principal 
. Tom. Mo. of Lampe. 
New York MES eco 1* 
Brooklyn 1,01 : 1 
Boston eee e ee 606 eee 3 
New Orleans eos eee 1 6 
Baltimore . … 877 … 1 


not resigned his Indian and no flow of promotion 


can take place until he does so. The case really stands 


thus. The pay of the appointment of Director-General 
of Indian Tolegraphs is 
the office of Director of the Indo-European line was 


formerly £1,800 per annum. Colonel Mallock is now | 


controlling the amalgamated lines as Officiating 
Director-General on Rs. 2,600 pér month only, the re- 
duction in pay being, of course, due to the absence of 
the permanent incumbent of. the appointment, Sir 


Albert Cappell, on £800 a year furlough pay. Not 


only is the work of the Director-General in India enor- 
mously increased by the absorption of the Indo- 
European line, without the least increase in the staff, 
but a number of other officers hare to share the burden 
at the same time that their salaries are adversely affected 
by their appointments remaining officiating instead of 
permanent ones. The want of promotion in the Tele- 
gph Department has long been acknowledged by the 

vernment of India, and it seems anomalous, to say 
the least, that the block should be aggravated by the 
retention in the service of an officer who has practically 


. Pevered his connection with the Department, and who 


is holding a lucrative appointment in London. 


The French Antilles Cables—Thoso cables, which | 


connect Cuba, Hayti, Santo Domingo, Curacao, 
Venezuela, and which were laid some months ago by 
the ss. Roddam, were opened to international telegrap 

service on the 7th of February last. Telegrams destined, 
to the places touched at by these cables, in addition to 
“id Hee of the ordinary route, should be directed 


Cable Ship Intelligence.—We learn that the Scotia, 
With a portion of the cable for the completion of the 
West African telegraph system to the Cape, left St. 
Vincent on March 16th. The Silvertown left Teneriffe 
on the same day, having on board the remainder of the 
cable required in the above-named system, in addition 
to the cable for the Bonny-Principe section. It is re- 
— that the Faraday has completed the duplicate 

in the Gulf of Mexico between Galveston and 


ph Company, he accepted some time ago the 
post of a director of that company in succession to Lord 
Alfred Paget, who died last August. He has, however, 


3,000 per month; that of 


Recent Interra 


‘ * 


j i Interrupted | Repdired. b. 4 
Land line, Transandine ... 19th Jan., 1860 ... Slet Jan., 1880. 
Saigon-Bangkok  26th Jan, ,, ... 


95 
Indo-European | | 
Kertech - Feb, ” 

: :. houm Kalé, … 


* 


most difficult business to a 


* 


Aa Telegraph Ministry for In —The formation ofs 
Ministry of Poets and ee for the kingdom of 
Italy has just been definitely decided upon by a council 


The Post Office Telegraph Service.— There was 
issued with recent Parliamentary papers an estimate of 
the additional amount required in the year ending 
March 31st, 1890, to defray the salaries and working 
expenses of the Post Offica te service, in con- 
sequence of new arrangements for working the sub- 


marine telegraph cables between England and Belgium, 


France, Germany, and Holland. The gross total of the 
estimate is placed at £60,050, which there is to 
be set off the sam of £10,150, constitated by receipts 
from the telegraph administrations of the afo 

Continental countries for one half the cost of ain- 
taining the cables: The net total is, therefore, £49,900. 
Estimates for revenue departments for 1889-90 have 


also been issued. There is a decrease in the esti- 


mate for Customs of £14,920, for Inland Revenue of 
£50,668, for Post Office of £215,913 ;'an increase for 
‘Post Office Packet Service of 221, 205, and for Post 
Office telegraphs of £48,780, being a net decrease on 
the five branches of 210516. 


| 
| — — and Repairs to Land Lines 
| and Submariac — 
Bahia- Bio Janeiro ode 30th Jan., „„ = Feb. ry) 
ry) 6 „% % 
55 Constan 1 Jan., Fob., 
4 Electric Cable in the Clyde—A letter has been 
an written by Lieutenant Davis, of Fort Matilda, to the 
| occasional electrical ‘tests, à “ dormant” baoy' Was 
The ole 
Promotion in the Iudian Telegraph Service. —The informed Lieutenant Davis that the Tradtees would 
* Indian Telegraph Department is still suffering from a bave no objection to the proposed cable, on the under- 
5 block in promotion, states the Pioneer Mail, and the standing that it would be in no way prejudicial to the 
_ + unfortunate officers most concerned have now yet a navigation. * | 
4 further grievance which, so far as we can judge, seems 1 | | 
+ A tobes perfectly just one. The Director of the Depart- The Channel Cables. A news agency. states that the | 
ie ment, Sir Albert Cappell, was granted an extension of representatives of the French and Belgian: Telegraphs | 
45 his term of office last year, as he had not attsinèd the Department who were. deputed by their respective 
4 sge of 55 years, and he is now at home on furlough Governments to discuss with the Hoglish offeaie the 
1 with no intention of returning to this country. Infact, terms upon whichthesubmarine cables England 
4 as sppears from the last half - yearly report of the Eastern over, have arrived 
iy at an agreement as to the price which shall be offered 
5 for the cables and plant. This was promptly communi- 
8 cated to the British Treasury, where the agreement 
" arrived at was definitely approved, and an offer was 
; immediately afterwards made to the Submarine Tele- | 
1 graph Company on behalf of the countries interested. 
: The price which the three countries have agreed to pay 
25 gra mpany expected, but, on the other » it 
1 far from being a confiscation ao which many of the | 
A shareholders anticipated. e amount will be an- 
| nounced in Parliament within a few days, immediately : 
‘| after the French and Belgian Governments have ratified 
| the decision arrived at by their representatives. There 
| is now not the slightest doubt that this will be done, 
| and that the General Post Office will be in a position to 
take over the working of the submarine cables on the | 
let of April. The officials of the English Post Office 
are to be congratulated 4 the skill which have | 
displayed in bringing th 
successfal issue. : = 
; doater oalcos. 
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| At the of Thursday the fol- Café Monico.—This well-known restauran 
— to 4. read :—By Z. Bidwell, bas just been very much enlarged tified, de 
F. R. S., On an Effect of Light upon the ion _ lighted throughout by electricity, the dynamos in aa. 
of Iron; and by Dr. J. Hopkinson, F. R. S., (i) Re- being one Pheonix and one Castle. For the new pag 
calescence of Iron ” (2) „ Electrical Resistance of Iron tion of the building a distinct installation has ‘beg 
at a High Temperature. | carried out in a very substantial and effective way be: 


o and telephonic lines, 
double conductor at 1 franc per 


rent is calculated according to the 
real length of the double or single conductor by an in- 
divieible fraction of 100 metres. The lines used exclu- 


| Remeval.—The engineer's office of the Metropolitan 
Electric Supply Company has been removed from 5, 


to 4, Waterloo Place, 8.W. 


. The Thomson-Houston System. We are informed by 
Meears. Wharton and Down that that portion of 
their business relating to the Thomson-Houston system 
of electric lighting has now been formed into a limited 
company, under the title of the “Laing, Wharton and 
Down Construction Syndicate, Limited,” with a capital 
of £40,000. None of the shares will, however, be 
offered to the public, as the whole of the issue, viz., 
£30,000, has been privately subscribed.. . 


Presentation. — The Grand Medal offered by the 
= Society for the Encouragement of National Industries 
bas been presented to M. Emile Baudot, telegraph engi- 
neer. This medal is offered by the Society every year 
to the person, French or foreign, whose work du 
the preceding six years is considered to have ex 
3 — greatest influence over the development of French 
ustries. 


General Electric Company.—Mesars. G. Binswanger 
&. Co. have just issued the 7th edition of their catalogue 
of electric bells, telephones, and medical apparatus. 
This catalogue is in addition to their electric lighting 
catalogue, which was referred to in our columns a few 
months back. These lists taken together give very 


lete descriptions, as well as prices, of almost every — 


com 

article of applied electrical manufactures. The electric 
bell catalogue has been much increased in size, and now 
contains more than 260 illustrations of electric bells, 
indicators, pushes, batteries, alarms, galvanometers, 


lightning conductors, telephone and telegraphic instru- 


ments, and electro-medical apparatus. e have no 
doubt this catalogue will facilitate the purchase of 
electrical goods in England and the colonies, and would 
recommend our readers to apply for a copy. 


Increased Business.—Owing to increase in business 
Messrs. E. Wiggins & Sons, of 10, Tower Hill, have 
taken additional premises at 102, Minories, the two 
establishments being in telephonic connection. 


Storage Batteries in Cars.—Mr. John A. Brill, a 
Philadelphia car builder, proposes to alter the usual 


method of placing storage batteries in position under- 


neath the seats of cars. At present, in the States, the side 


panels of the cars are loosely hinged to the car body, 
so as to be removable; but in this arrangement the 
braces are cut away or dispensed witb, and the car is 


weakened in the uiring greatest strength. 
Mr. Brill’s meth 


trucks on a level and in a line with the position which 
they are to occupy, open doors in the dashboard and 
at the end of the car, and run the batteries straight in 
underneath the seats, rollers in the flooring facili- 
tating this process. ) | & | 


of 200 C. P., and the rest 16 C. P. lamps, mostly 2 
rate is reduced one-half for single eos: | 


open in the last-named province, the present termine 


is to bring the batteries up on 


Mr. A. Koerber, of Frith Street, Soho. The cables u 
wires are all of Henley’s best make, the switch bog 
by Woodhouse and Rawson, and the fittings by Tayi: 
and Tucker. Altogether the addition consists of aba: 
200 lamps, 3 being Sanbeams of 400 C. P., 12 San , 


in groups under reflectors. 


| 

Chinese Telegraphs.—Says the Pioneer Mail te 
February 13th Se have rom time to time noted thy. 


rapid extension of the Chinese telegraph lines west 
towards the frontier of Upper Barmah, and it is , 
factory to see from the annual report of the I ii 


Telegraph Department that only a. short link is 


missing in the chain of overland communication. 08 


this side Bhamo is connected by wire with Mandalay, 
‘which is again in touch with Calcutta by the Chindwig 
and Manipur lines. On the Yunnan side the Chingy: 
line. turns from Shanghai through the provinces: 
Hupé, Szechuen, and Yunnan. There are three offic: 


being at Momein, distant only some 140 miles from 
Bhamo. The Indian authorities could at once extend: 


+ 


their wire to the frontier, some 30 or 40 miles east 


operation on the part o to e the through 
line an accomplished fact. This would give cheaper 
and more direct communication with Pekin and ‘th: 
eastern seaports on the China coast, and relieve thy 
= on the Madras-Penang cable, over which thee 

a very heavy traffic. The Chinese Government have 
already shown so much enterprise in building ther 


line to Western Yunnan that they are not likely % 


hesitate now to put up another 100 miles of wire. In 
a year or two it is likely that Chittagong will be con 
nected direct with Mandalay by way of the Lushai 
country, and thus the distance between India and China 
will be still further shortened. In any case we may, 
hope to see within a short time an uninterrupted ling 
of posts and wires stretching right across Asia from thé: 


_ Bosphorus to the Yellow Sea. E 
The Price of Copper.—According to the Financial, 


News, at least one transaction in copper took place u 


week at £35 per ton, the lowest price that copper ha 
| 


ever touched in history. 1 


Leeture.— Mr. A. R. Bennett, M. I. E. E., general 
manager of the National Telephone Company, delivered 
a lecture, a day or so ago, before the East of Scotland 
Engineering Association, on Electric Traction.” The 


lecture was mainly historical and descriptive; it was. 


heard with interest, and appreciatively discussed. .,_ 


Kensington und the Electric Light —Last Thursday 


evening, at the adjourned meeting of the Kensington 

Vestry, Mr. Herbert Saunders, Q. C., moved: That the 
Vestry give their consent to an application to the Board 
of Trade for a licence to the House- to-House Electrié 
Lighting Company, for the area bounded on thé south « 
and west by the parish boundary, and on the north and 
east from the point where the Kensington Road crosses. 
the boundary, by the Kensington Road to the corner 4 
Earl's Court Road, and from there by the Earl’s Court 
Road to the Cromwell Road, and from there along the : 
Cromwell Road to the Gloucester Road, and down the | 
Gloucester Road and Cranley Gardens to the south : 


boundary of the parish.” Mr. John Braye seconded the? 


1128 


resolution, which was agreed to. 


New Journal.—The first issue of the new journal 


issued by the enterprising firm of Cassell & Co., Nori, 
is of a very promising character, and we anticipate 4:7 


large e 


: on for it. 


- 


| 


great effort ot 


11 


＋ 
2 


38 


2 


| 
| 
Rental of Telegraphioand Telephonie Lines in Paris, 
—A decree has 1 published as to the annual 
rent which the city of Paris is authorised to collect for | : 
100 metres. This — 
sively as fire warnings and connecting private establish- 
ments to the Municipal establishment, in case of fire, | 
are only chargeable 1 franc for each conductor. leading 1 
to these warning instruments. : | SE 
| 
ircu 
| 
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À 


+ 


flumes that shal] catch a large portion of the 
en the fall, 


— 


electricity of £40. 


* 


Utilisation of N 


lagara.-—A great deal 
u been sai different times about utilising the 
definite scheme has now been plotted out 


121 
Fe 


# water as the motive 


0 the falli 

w tunnels, w ‘others have 

the esthetic to some extent by proposing to 
id the falla as not 

His plan is to get in behind 

plunging body of water and there erect vertical 


4 


he 
F 
4 


“eect Railway Motive Power.—One of the obvious 
ons in connection with the recent great strike 


8 
F 


beco 


understanding or rupture or strike ocour, an electric 
plant can at once be shut down until brighter times 


come round again, and even then only so many tons or 
hundred weight of coal are 


required as will run the 
exact number of cars put in operation, and no more. 


Electric Light and Gas in the House of Commons.— 
I¢appears that the addition of the electric light to the 
arrangements of the House of Commons, says the 

News, has by some unaccountable provess in- 
creased rather than decreased the expenses for 


| gas. 
Last year the gas bill was £3 300, whilst the cost of the 


supply for the coming year is estimated at £4,000. 
This is in addition to an increase in the expenditure on 
The supply of oil lamps in the 
Houses of Parliament still maintains its immense pro- 

tions. This year, as last, not less that £2,000 is paid 

oil for the lamps, which are used only in the com- 
mittee rooms, some of the lobbies, one of the reporters’ 


Noms, in the ventilation department, and in the resi- 


dences of officials. The total cost for warming, venti- 


lating, and lighting the Houses of Parliament in the 
coming ear is at £16,100, against £14,520 


Electric Traction.— Mr. W. W. Duncan shows much 


foresight in taking up the question of the introduction 


of electric traction upon tramways, says the Financial 
News, Tramways in England have not been doing so 
Well as they ought in recent years, and directors should 
be ready to listen to any proposition likely to restore 
them to a better position as investments. Mr. Duncan 


Gives, in his March circular, the results of personal 


observation of the successful working of electric trac- 
tion on the Blackpool Tramway. Ithas been employed 
mag for three years over a system two miles 
— Mr. Duncan considers that these results point to 

Propriety of introducing electricity upon larger 
systema, and he promises to find capitalists who will 
install electrical power over two miles of the Liverpool 

ways at their own expense, agreeing to restore the 

to its former condition if the Corporation decides 
unfavourably on the change. This is a fair offer, and 


— 


await the result with interest. 
Silas Haines Hamilton, of Washington, D.C., —— — 


or light and power pur- 


unde 


with the figares which Mr. Dancan produces it will be 
strange if the company and the Corporation do not 
accept it. Tramway shareholders everyw will 


Electric Lighting in Brussels.—It appears that, con- 

trary to their first intentions, the municipality 

will not loit the electric lighting of the centre of 
* emselves, but will invite tenders for the 

rtaking. Industries states that an electric ligh 

inatallation has been fitted ap at 

There are employed at the Valée | 


ow lamps; and at 


th 3 | and 30 | and at the 
“there ia are and several glow 

| pall 1 are and 

are also 20 glow 

supplied 


= 


m the céntral 
stallation has been carried out by the Société 
Hydraulique, of Charleroi, the superinten 
work ha 


at? 


been entrusted to M. Pitot. 
was established in July, 1886, and this makes 
hundredth installation. SMa At DN 


71 


. 


Measurement of “ be measurement ot. 
Sir William Thomson aud Profs. Ayrton and 


8 


son’s latest observations, founded wholly on the com: 
parison of electrometric and electro-magnetic determi- 
nations of tial in absolute measure, is 30:1 legal 
ohms, or Rayleigh ohms. Assuming, as is now 
highly probable, that the Rayleigh ohm is considerabl 

nearer than the legal ohm to the true ohm, the ae | 
for v is 300,400,000 metres per'second. . Sir William 


does not consider that this result can be trusted as 
demonstrating 


the truth within à per cent.—Nature, 


Liverpool and the Electric Light.—On Tuesday, the 
first meeting of the sub-committee of the Liverpoo 
Watch Committee on electric lighting was held in the 


‘ 


municipal of ng to the 
application of the Liverpool Electric Supply Company 
for a Provisional Order came up for consideration, bu 


nothing was decided on this point, the committee con- 
fining itself to going through the clauses of the city 
engineer's report on the matter. HS 


3 Removal.—The offices, warehouse, and show-rooms 


of the General Electric Company have been removed 


from Great St. Thomas Apostle to 71, Queen Victoria . 
Street, a large building four houses west of Mansion 
House Station. The removal, we understand, has been 
necessitated by the largely increased demand for elec- 
trical goods consequent on the extension of the com- 
pany's works at Manchester, resulting in — orders 
or electrical fittings for both the home foreign 


1887, when five persons were killed and several badly 
injured. Among those killed was Mr. Jones's 
thirteen-year-old daughter, Hettie, and he now brings 
suit for $10,000 damages. | | 


À ron masts and OÙ glow lampes : at the St. bernard p. 

directly connected wich lines | 

excavated the falls. 

LM dynamos of various types, a Dulait dynamo of 350 amperes. and . 

service to be rendered. | | running 500 ro 

is driven by in 80 H.P. Zim 2 n-Hanre 

of street rai: way men in New an 

LA the Electrical World, is that it must have in 

A qormous outlay on the part of the com 
5 motive power that they could not use, In 

, words, for several days they had to feed. their 

: without any prospect whatever of getting any * 
der the expenditure. New York City has v” b 

| on to say or nearly a 

4 acl were doing nothing bat eat and too small (292) on account of the accidental om! 

It is st such times as these, or during some plagulf f a correction regarding the effective area of the attractive 

LA thestables, that the advantages of electricity Mime isc in the absolute electrometer. When this correc- 
most clearly visible. Should any unfortunate mis- tion is applied their result is brought up to 298, which 
exactly agrees with Profs. Ayrton and Perry's previous 

i determination by another method, in Japan. Prof. J. J. 

, Thomson's result is 2963. It is understood that Row- 

4 land has found 299. The result of Sir William Thom- 

a A Big Demand for Damages—The cose of William 
8 Jones against the Edison: Electric Illuminating Oom- 
* pany, of West Chester, has been placed on trial in | 
9 hester County Courts. The case arises from a boiler 
at the station on December 


nary shares of 
rendered to the company. 


e, 20 shares ; 


G. B. Westmacott, C. E., Newcastle-on-Tyn 
Lieut.-Col. B. H. Martindale, C. B., Bickley. 3 10 


; J. Tennant, Gateshesd, 5 shares; J. T. Mers, , Tad un Lighting Agency, 
Nowosstle, 4 shares; W. Crewdson, 60, Courtfleld ef Richard Oakley of 14, 
Gardens, S. W., 5 shares; E. Waterhouse, 44, Gresham engineer. The 
Street, 3 sha | 


—An agreement of 18th A thie 
the London Platino and Brasilian 
mpany, Lflnited, states that as the undertakings 


eo far as cable wit 

a common proprietory. object, M$ 

that shares in the Western Company shoal 

| | — oldings e latter co 1 
An agreement of 4th January cites that in that the directors and officers of the Platino Com 


| „Limited, was formed and registered with a tal F 
Pt 000 to acquire the sole right to use and in U their loss offi 
all parts of Great Britain, other than Scotland, electric allotments of shares are to be in the 
es or batteries as patented by Felix de Lalande, No. of three shares of the nominal value of 
: of the Western Company, credited as 
up for every five shares of £10 each fully 
Platino Company. In consideration of 
ment the sum of £6,000 cash is to be paid to the 
of the Platino Company, and the sum of £2,000 is 
+ 4 | to be divided amongst the secretary, traffic. andite, 
of Onslow and Messrs. Wark and Saltmarshe. It is also  clerk to the secretary, and registrar and his clerk of t 
agreed that this company shall allot to each of the Platino Company. eae 
shareholders (other than Mr. H. A. Ferguson) who 
signify their willingness to accept the same, an equal 
number cf fully paid deferred shares in the Zinc Com- 
pony to their holding in the Standard Company. 
esers. R. H. Baillie, Thos. Rome and P. Saltmarshe 
have each agreed to accept 50 fully paid deferred shares 
in satisfaction of several debts of £500 respectively due the allotment of shares as provided. 1 
to them. Mr. H. A. Ferguson has also agreed to accept Agreements of January 3rd, 1889, January 23rd and 
3,000 fully paid deferred shares in this company 24th states that the periods limited by the first agree 
satisfaction of his claims against the Standard Company. expired it de 
3 | : any er ex geo upon a footing OL a par 
—The statutory return of this company, made up to À us to make the ex the company, 1 
the 4th April, 1888, was filed on the 17th November, | 


* 


1888. The nominal capital is £100,000 in EI shares. nn À 
28,107 shares have been taken up, and of these 24,175 30 * UE * | 
shares are considered as fully paid. Upon 3,932 shares 36 = 5 CR | 

the full amount has been ed, the calls paid being ” ” ” ” 


£3,665 38. 3d., and unpaid £266 16s. 9d. 18 shares London Platino-Brazilian Telegra Company, 
: have been forfeited, but no amount has been paid  Limited.—A notice has been filed with me documents 
“thereon. Registered office, 37, Walbrook. of re company containing 
ee : at the extraordinary gen meeting on 
a Company, 3 The annual 27th last, relating to the adoption of the provisions 
return © 1 © up to the 29th December, agreement dated April 18th, between the Western snd 
was filed on the 19th January. The nominal capital in po nian Telegraph Company, Limited, and this com- 
£600,000 in £5 shares. The number of shares that Th P t i Le à The 
have been taken is 35,985, but 4,800 of these have been PAuJ. © sgreement hes not N 


cancelled. The full amount has. been called up, and resolution was filed on May 18th, 1868. „ 


the shares allotted are considered as fully paid. The Priestman Brothers, Limited. The registered office 
registered office of the company has been removed to ok this company is at the Holderness Foundry, Kingso® 
4, Broad Street Buildings. upon-Hull. 


New Portable Electric Lamp and Power Syndicate Nottingham Electric Light and Power Company 
Company, Limited.—An agreement of let inst. provides  Limited.—The eed À of this company: + 


for the rescinding of the principal agreement of the situate at No. 22, Low Pavement, Nottingham. # 


Western and Brazilian 


the oompanies are Poe it has become — 
ut effecting an actual * 


the Standard Electric Light Power Com-  resign their positions in favour of the Western G 


— 
<> 4 
a 


| 
ELECTRICAL REVIEW. — 23 
| NEW COMPANY. REGISTERED. company, and for the allotment to Mr, er 4 
Laing nd — 8 te, Nicholson, of 57 4 paid “4 
Wharten and Down consideration * 
— she business of Charles J, Automatic Electric Supply Company, Linie 
Wharton, Do d A. F. Davies, trading as The statutory return of company, made up tof E 
ie ona Tow 1 New Ë Sth inst., was filed on the llth inst. The Bog 
Laing, Wharton and Down at 82a, New Bond Street, 1 000 in £1 13.500 ai 
in connection with the Thomson- Houston International ane 15000 5 shares ; 2 1 
system of À arc series 2 À. | 
nating ir onu sent electric lighting. Signatories. E and paid. Registered office, Suffolk House, Lau 
Pountney Hill, E.C. | ieee 
Limited.—An agresmay | 
9 shase of the be om 
ideration is 500 shay 
= we bale Vat 50 — for five years; 
Clerical expenses, and also to 10 per cent. on the annual E. 
net profits, but such remuneration is not to exceed "+ 
£2010 per ana, Registered 18th inst. by H. F. 1 
| of 11, Queen Victoria Street, E.C. : 
OPFIC | 
| she | 
Limited.— 
the year 1884, 
| F 


| Kin +3 112% 
3 pi i: 725 12111 11 Tis 
45 3 LE 3 : 3234515 


à 


| 


$ 
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lines are to be laid within two years of the date of the agreement, providing foe interest and expensse incurred in connection 
March Sth, 1880. . issue of the net profit for the year is £4,025 
The Chairman moved, “ of A066 02 


E 


EE 
- 


Compeny, Limited. 


as representing sums received in advance for N 
beyond 81st December, 1888, is £10,408 7s. Id., £8,043 14s. 1 
1888 bave been £8,387 1688. Id., 
wor expenses year ve 
26,008 the ending 81st December, 1887. 


December S1st, 1888 ... 2,054 ... 6556 2,610 
December 81st, 1887 1,572 „ 462 „ 2,084 
Increase in 1888 482 94 576 
Mileage of trunk and renters’ wires: 
Erected up to 3ist December, 1888 ... 3,109 miles. 
93 95 81st December, 1887 eee 2,140 30 
Increase in 1888 | 905 969 „ 


Numerous additional call rooms for the use of subscribers and 
bare Don Suring the Teer in the various towns, 
where, on ment the 


2d., 
spoken with; or, on payment of a small toll, any 


pany with the Post Office officials continue to be satisfactory 


The Telephone Company of Egypt, Limited. 


Ar the sixth annual meeting of this company, held at 
the offices, 14, Austin Friars, E. C., on Tuesday, 12th inst., under 
the presidency of General Fraser, C. B., R. E., g report 


of the directors was adopted :— | 
After writing off a sum of £227 8s. 7d. for depreciation, and 


Western Counties and South Wales Telephone 


+ 


from „the balance available for disposal is 

Out of this the directors recommend a dividend of 6 
the on 
absorb 


E 


Journal of the Institution of Electrical Engin 
No. 77, Vol. XVIII. 


, Strand. | 


The chief contents of this number are as follows — 


Electricity in the Service of Man. From the German 


of Dr. A. R. VON URBANITZKY. Edited by R 

Wormell, D.Sc. Part I. London: Cassell and 

Company. | 

The issue of this work will be completed in 14 parts 
(price 6d. each part). Although the original features 
of the work are to preserved as far as possible, the 
publishers state that they have not hesitated to alter 


accord with English modes of thought and reasoning, 


and to add descriptions of apparatus made and used in 
generally interesting to 


this country, and matters 
English readers, not found in the German edition. 


The part commences with an excellent introduction b) 
Prof. Perry. Following the general order of things, — 


„ Magnetism is taken first, the subject being 
especially as regards the last 
Terrestrial 


ness. “Static Electricity” is taken next, a notable 


feature being a dissertation on the “Theory of Poten- 
tial; beyond this latter point there is nothing which 
calls particularly for remark in the chapter. The issue … 
of the work in — is, we think, a very useful plan, s 
orces the student who purchases , 


it practically 


—— — 


+ 


N. 
1 
* 
~ 


ern. 
London: E. and F. N. Spon, 


the same with great fresdom where they are not in 


part, where “ Intensity ot 
Magnetism is dealt with, with great clear- 


err SEAEETER. 


| 
| 
Of Che ON CH LOUU 
Company, Limited, of the other per cent. fie 
ratified.” The rearrangements for the — 7 in Egypt, conseq f 5 
taken on the death of the late manager, Mr. A. D. Evans, have prov) 
years was sure satisfactory, and the directors were glad to have been enabled 
| entrust that office to BS ben, 
motion was unanimously carried, and a vote of thanks to J since been confirmed the appointment. The los , 
the chairman and directors concluded the proceedings. year through the withdrawal of subscribe : | 
been fully met by the continued gro 
Th the total 3 of 98 in Egg 
with satisfactory results. Efforts have b 
A the directors for the year ending %1st December, exchange at Port Said, and it is hoped thet 
1888, that the capital expenditure for the year ending the the work may be carried out; at present : 
At December, 1888, has been £27,885 3s. 6d., making a total of promised is not sufficient to warrant à 
| the tor the 1888 ws expenses is due to the tack that” tue whole le of the — 4 
£83,206 9s. 7d., against 228,597 10s. 6d. for the year ending 31st of te permanent taf have daring th pst year 4 
| ngninst revenue, the directors being 
The- amount of income carried forward to next s revenue, , not to increase ae on capital account, Ip 
accordance with the notice in the last report the sanction of ths = 
| shareholders was obtained to an issue of debentures not to excesd, ? 
in all, the sum of £20,000. Of this amount £5,000 were issued ip ~ 
Egypt, and the loan from the Oriental Company was paid off. te 
8,198 12 8 | 
8 Monte Video Telephone Company, Limited.— This 
Le the ending company announces an interim dividend at the rate of 6 per 
at end of accounts * £2,852 18 8 
The directors recommend a dividend of half cent. TRAFFIO RECEIPTS 
sonum 08 the ordinary share capital, amounting to 41,406 19s. $4., 
Te will be soon from the following figures that the growth of week coding March — 
3 — wee 2 8 ge receipts for the half-month the 15th March are £3,090, as compared | 
Les bees with £3,387 in the correspunding period of 16:8. 
good addition to the number of private line renters. The sub- 8 
the Slst December, 1888, on the 3lst December, 1887 (in- : 
cluding orders on hand), were as follows :— REVIEWS. ae 
reha Q Private. Total. à 
Inaugural Address of the new President, Sir William 
Thomson: Ether, Electricity, and Ponderable Matter“ 
“The Insulation Resistance of Electric Light Installa- 
December, miles of trunk es connecting list of articles re g to electricity and magnet 
towns with each other, carrying 1,387 miles of wire; against 224 < 
miles of r lines, carrying 029 miles of wire, at the corresponding appearing in English and Foreign journals. ; 
date in the previous year. — | 
The company have received numerous enquiries for a connection 
„ und the United Telepbone Com | 
are 
| ie À 
It is also intended to connect Bournemouth, Southampton, and “+ 
Portsmouth with London, via Winchester. 
received for connection with these 
t places ; and should circumstances warrant the expen- 
make the necessary arrange 
men 
mos speak to an 
an | 
additional facility to the subecribers, it has just been decided to af 
their own town for local communication with other subscribers 4 
in that town. a 


TEA pe, + 
2 


— 
* 
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Manon 22, 1889.) 


gine (and many will do so), to study the subject 
| cally. À reprehensible practice is the inser- 

within the leaves of the work, of advertisements 

of quack electrical appliances. 


flattering to the soul of the genuine ama- 

tear, for whom this book was written, to have himself 
in the same category with men like Faraday or 
Stephenson, but it certainly savours of im 


It may be 


tinence to the memory of these distinguished and life- 
workers, to find them classed with the amateur, 
whom by no possibility could there be any trait 

in common. As an advertisement the treatise ot How 
to make a Dynamo” will be found useful to students, 
a very complete catalogue of works published by 
Messrs. Lock wood & Son being appended to another 


advertisement of where to obtain the castings with | 


which to construct the said dynamo. Among other 
of information to be gleaned from this work, 
is the statement that Varley claims to have origi- 


nated the idea of compound winding in the series- . 


shunt system ; then the name of the immortal Captain 
Cattle is dragged in in reference to making a note on 

| or another, but the name of his illustrious 
friend, John Bunsby, is omitted after the following 
oracular sentences, For lighting a single semi-incan- 
descent lamp, small Gramme castings of 60-candle- 
power can be obtained.” The bearings of these obser- 
vations lays in the application of it,” but that an’t no 
part of our duty. : aoe | 


” * 4 


UNDERGROUND WIRES IN THE DISTRICT 
OF COLUMBIA, USA. 


THE question of removing all electric wires from above 
the surface of the street, and of their disposal in under- 
ground conduits, is one that is ever present to the 
officials of large cities, where electrical business is on 
the increase and the purposes for which the electric 
, Current is used are so various. In America this 


—.— is one of greater prominence than with us in 


pe, and first brought itself into notice more than 
ten years ago, at a time when there was no practical 
utilisation of electricity beyond the requirements of 
the telegraph companies. The introduction of the 
telephone resulted in annoyance from the further 
number of overhead wires. Electric lighting has 
largely added to the number, while the wires for the 
transmission of power and for the operation of electrical 
tramways are steadily increasing, and bid fair to rival 
in number those of the other systems. The multitude 
of overhead wires is not objected to only on account 
of its unsightliness, but principally because the currents 
which the wires have to carry vary to such an extent 
that the stronger currents interfere with those circuits 
wing weaker currents, danger from fire, and to human 
life when the potential is high. It has become in- 
creasingly important, in consequence, that the wires 
‘hall be placed underground, and it will be found 
that every day’s delay only makes this more difficult: 
to accomplish. | | 
Major Charles W. Raymond of the Corps of Engin- 
cera, U.S. Army, in a report to the Senate of the United 
States on the subject of removing electric wires from 
the air or surface of the streets of Washington and 
placing them underground, has embodied the opinions 
of numerous communications received from the chief 
authorities and experts throughout the continents of 
pe and America, and has drawn his own deduc- 
tions from the mass of information to hand. 
© majority of these communications are repetitions 
of what have already appeared in these columns, but 
one or two deserve notice. The proposal to construct 


— 


— of the — À have many 

rposes outside gen would 
advantages over the piecemeal construction usually . 
ado ; in the first the roadway would be better 
for heavy traffic, and secondly, what would be of still 
greater importance, the necessity of breaking up the 
road for repairs or renewals would be entirely o 

The drawbacks to this plan, exce where anew — 
street was contemplated, would lie in the t outlay 
for its construction, and the compulsory elienstion of 
the house vaults along the line of frontage to add 
enormously to the initial expense by way of compenss- 
tion to the owners of the houses. r N 

It is calculated that such a subway wonld cost some 
penditure not to be lightly in- 


In the following communication to Major 1 ae, 
_ which we give in extenso, will be found the ri 


ence of a gentleman connected with 


th est cable-manufacturing establishment 
1d er ory of the opinion 


practi 
haps 
in the world, and which is co 


We have been 


i 


have tried many-systems, 


iE 
FES 


12 
EE 


bber and laid in — if the cable is itself 
ru an an OF, 
laid in trench. add cables have been found to work 


mixed, of good quality 
vulcanised. * 


— 


ELEOTRIOAL REVIEW. 
a, ö a subway under the side- walks of the streets, to con- 
— | tain spaces for sewers, surface water drains, gas pipes, 
water mains and service pipes, and separate receptacies 
vi | 
0 How to Make a Dynamo. A Practical Treatise for 
te Amateurs, by ALFRED CROFTS. Second edition, . 
55 _gevised and enlarged. London: Crosby Lockwood 
Son, 1889. . 
or electric lighting cables there is no insulator 
that can compare with first class vulcanised India- 
As doubt well aware, up to the present 
| Tits Das been done in direction for lighting 
in Britain. | 
work as has been carried out, and, as engineers and 
manufacturers, we have been associated with many of the patents | 
for various systems, but in the few notes herewith we propose only 
to refer to such cables and systems as we, at present, consider 
| have proved most satisfactory. 
Telegraph cables, underground. We would Desk 
that, as work werk has tous 
E d. Our remarks will therefore refer to the laying of wires 
5 in pipes or trenches, where all the wires laid are for practically 
: — To connect the submarine cables with the land lines ‘are 
lengths of from 6 20 miles of single 
rr and with jute, 
N * with iron wire, taped over laid in an open trench. Some 
| of these lengths have been working for many years, and they give 
practically no trouble where they have been carefully in 
suitable ground. : | 
r varies much, say from, in some cases, 
— que run, y pe and making good, to, in 
much as 5s. per run. | 
England.—We have pe called upon to supply 
or in lange torts. This we understand 
| iron pipes, and works satisfactorily, but no | 
have precise data on this system from the Post 
| We ha in large quantities for 
— e ve | 
th gutta-percha 
| 414 — have been laid in the sewers, or, 
an and in the provinces generally; 
| been taken in the they give satisfac- 
abLes,— hese we _ but 
, with 
‘ you have no 
1 Torpedo cable.—To connect 0 with the fortifi- 
multiplex 
Be Electric light cables.—We have tried many insulators, but have 
si come to the decided conclusion that up to the present date no 
insulator has been found to vulcanised India- rubber, 
and w 
| Of a , when carefully laid, it would be difficult to 
4 estimate the life. In many cases discredit has been thrown on | 


ELECTRICAL REVIEW. 


evil can be abated. Major Raymon 


proposes 
one year for the companies to put their wires of. 


ground, and that after that time all 


4 


— 


a 1 


those of the large commercial cities, experience fur- 


continued without interruption. The results are shown 
in the following table :— # 


Year Conduits. | Poles. 
1883 767 26238 
| 
1886 N rt. 2700 
1887 374˙8 987 ·25 2,984 
1888 | 20°07 1671°86 2688°45 8,014 


Although the number of poles has not increased to any 
serious extent, the mileage of overhead wires has multi- 
plied nearly three times in one year, and if this con- 
tinues as the normal proportion for the future, it will 
only be by some drastic and compulsory step that the 


insulators in 
own factory, the results of which have bese so decidedly in favour standing should be charge with a * fee of 
of wales, werk, of the per annum each. Since the telegraph companies pay 
factory, we have adopted cables so insulated, with the result that nothing for their privileges, there is no reason why 
wo have done 1— they should not make the necessary expenditure, fy 
little has been done in England by the local authorities, but a might be granted during repairs, or some urgent na 
certain amount of work has been done by private firma, amd though  gity, for the temporary use of overhead conducigg: 
jongthe ut number of It is recommended also that contracts be entered 
ture are as follows :— with the several electric lighting companies, for — 
— Description of cable. Length. How laid, Date. — 
Eastbourne... | Indis-rubber insulated and taped 7-8 | In inch iron pipe. 1885 | Perfectly satisfactory ; 
Silvertown ... | India-rubber insulated and lead-| 8 In concrete-lined, French | 1882, 1883 at — 7” 400 to 
covered over | 

Colchester ... Do. do. Brick, French, two years. | 1883 9 aa 
London .. | Indisrubber insulated, braided,} 2 | In iron pipe. 1887, 1888 | Quite satis 
Brussels covered and sheathed In the sewers. 1887 | Present condition 

iron tory; 1,400 volts 

In these installations the cost of laying has varied from about of at least five years, for lighting the public thorough. 
bs. per yard, for 3-inch iron pipe with two cables, to about 8s.0r  fares of the city, the company or companies with whem: 
these contracts are made to have the exclusive right @ 
short longthe lei in London and the provinces for continnows furnish electric lights to private establishments on tis 
currents of from 100 to 400 volts, and in every case, as far as we streets named in the contracts. It is considered tha 
know, the results have been satisfactory. the present moment the art of electric lighting is aa 
8 as already stated, the actual mileage is small, but  sufficiently advanced to justify a municipality in unde 
à cathe tan tous cor taking the pabilo on te own. 
difficul to persuade customers that the first cost is not the r may 0 visable and economical 
only thing to crnsidered, and that if the cost of maintenance a 

takeu into accoun better, though more expensive, cable n underground co as there a danger 25 
really the more economical. We cannot help thinking that most explosions caused by an accumulation of gas, ventilatets 
the ment of inferior class rubber, or other cables which 0 pro ugh the 3 
Irin be done, or to the 9 9 sho be lifted off 
laying these being carried ou inexperienced men. occasio y uring “Sree 2"; 
tation in la them whenev chance of ,and an 0 emcien m | 
we think hat failures in the wor we iarity in the subsoil, the 
ourselves have » we are thoroughly justified in recommending system to have 2 
Inn regard to the propulsion of cars on street railways 
list marked “vulcanised,” the class Bg co Kr 2 chether there is hardly sufficient experience as yet to r- 
lead-covered or not, on the conditions of working and the assertion that these roads, when constructed 


underground conduits, are mechanically successful. 


The working of the telephone lines is disturbed by. 
arc light circuits, but the baneful effect of some electric 


railways in creating disturbing currents in telephone 
lines is very much more marked. They interfere ne 


only in conversation, but also by permanently — 


the annunciator. These effects appear to 
less to induction than to the actual transference o 


electricity from the railway conductors to the telephone 


lines by way of the rails, the earth, or the telephone 
terminal ground lines. The difficulty occurs princi 


in connection with railway systems which utilise the 


rails for both outgoing and return conductors, or em 

a single overhead wire, using the rails as a 
terminal or return. Railways having their main 008: 
ductors in a conduit, and those employing two o 


_ conductors, one for the outgoing and one for the in 
coming line, can be constructed so as to produce. 29 


disturbance ; but, as stated before, the m | 
success of underground cunduits for the purpose # 
scarcely assured, and the overhead conducters will 20 


doubt be soon a thing of the past, the only other y 


of propulsion to fall back upon without harmfal resell 


to the telephone circuits will be the employment o 


secondary batteries. Should the disturbing systems D 
compelled, as suggested, to alter their arrangements ff 
current supply, the use of accumulators for f 


the motive power for car propulsion should come * 
general practice, and on the most extensive goals. 


“dl 


— 


| 
| 
—— general. — than the eut — 
| ne manner in which they are to be laic 
The endeavour to place all wires underground has 
not been attended with any more success in Washington 
than in New York, as no matter how much wire has | 
been accommodated underground, the increase of over- 
head lines has always been in a larger ratio. Although 
the in is small With 
es an in ng on of the above statement. | 
Active operations to put the wires underground were 
commenced in 1884, and since that time have been 
| 
| 
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cONDUITS, THEIR MATERIAL IN RELATION 
” INSULATED CONDUCTORS.” 
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NÉ | 


1211. 11 i! 


332452 if 


Chicago. 


1 


the reaction 
matter, 
the National Electric Light 


ik 


| ELECTRICAL REVIEW. | 
of the electrical currents. Por 
elements proceed 
acl master they are evolved in à 
netals or air, bounding the extent 
direction of the current 
to su cal conduits and inst an electrolytic action 
miles of stractures of various kinds with they are made of oro 
f em are now to be seen in New Tork, | main part ween ee 
other cities. While the conduits then S 
5 very important signs of decay, the e Mie? of the Crot by in York 
of decomposition in various stages, and man © is now Aqueduct 
entirely. Those covered with rubber metals of diferent kinds 
to e same protected by a lead covering. 0 evidences —u— — 
f tion has been given to the subject of ant these electrolytic actions depend on contact 
> 8 practical 1 avoid any electro-chemical action, iron tubes, creo- 
À > counteract ducts, or any material that can become the 
3 forces have contributet this action, should be discarded for material 
4 mer forms of construction. Illum ifivial stone. In case of pure water it 
ig + in most all of them. Rabt as the cable would have to be suspended 
and lead covered cables were cables last for long time, exept when, they 
er tin and lead were substituted, been suggested to ‘All the condaiie with water 
fund necessary to coat with paint, hor seb gas, changing de 
en taking place. In the iron an with metallic tubes * purpose 
dower. 
1 an cond ; of lime, magnesia and alumina, artificiel 
comduc- 
 constracted of on and cen 
art rested en the botton PHONIC INVESTIGATIONS. 
50, being quite profuse, adhering to m had their | 
. An of the white c rigid 
te of lead. Moisture was present, bu ors has almost 
sed a piece of lesd on the cable at Among such ch 
I removed it and found the same co the 
nate of lead, showing signs of electrc from the 
acting as the exciting liqu ments for its measurement. 
cable that was into a building . lecture before the Boston Society of 
recsoted wooden duct; this cable was also Massachusetts Institute of Technology 
hile no odour of creosote or illuminating attention to the fanlty construction Of 
The moisture may be the exciting agent, such investigations. Such instruments 
> and illuminating gas. This may use of metal in close inductive 
| telephonic current to be measured, 
currents that weakened the original. 
of error by the construction of 2 
is su a 
à | not far from 0-5 of a milli-ampére, 
| 
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increase of 
February 8d. The object of the in ation 
ven 
tacts can be made with which 
returns to its normal posi- 
tom, in which circuit, with ita annunciator or 
instrament, is completed. There is 1 claim. 
$368. “An — 
> secondary „ M. Ban and J. Wan. ted 
a 36. 8d. The inventors a network 
of lead or other suitable wire, » OF having a 
selvage at the 3 two, three, or any number of such 
wires, threads, or ribbons are interwoven, erably in the longi- 
tadinal direction of the plate, with one, two, three or more threads 
of cotton twine; silica cotton, or spun asbestos fibre, so that each 
metal wire or wires, threads, or ribbons is separated thereby. The 
claims are 3 in number. 
2488. 
ductors for incandescent electric lamps.” R. Lancxans. 


q 


127 
* 
ir 
74 
Hes 


Ë 
4 
L 


fee 


vention. There is 
“ Improvements in and relating to incandescent electric 
lamps.” Dated Fe 21. Sd. Claim:—Inan 
incandescent electric lamp the and use of a continuous 
incandescent conductor, consisting of two rods or carbons laid or in- 
or apex, an ir other en” to the platinum wires or conductors, 
substantially as described in reference to and in 


dra 
2784. “A method of and „ 
Ixmay. (Comm — 
R. Imray, of th Australia) Dated February 24. 
Sd. 
carriage body, at another part to an or axle box, and at a 
third part to a pawl lever engaging a ratchet wheel or wor 
the equivalent for pawl or ratchet, usu known as “silen 
feed,” so that, as the carriage moves up down on its springs, 
the feed wheel 1s intermittently turned in one This 
wheel is arranged to wind up a or series of , Which 
through sui gearing drive a „ the 
terminals of which are connected by suitable conductors to an in- 


CORRESPONDENCE. 


# à 
3 
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Cable Testing. 
It is, I am afraid, a rather stupid question I 


7 


I correctly state 


nature, + or —? If the readings with copper ate 
greater than those obtained with zinc, is it correct ® 
stance, readings copper ; * 
deflections from earth current 150; are these 150° to be” 
described as + or — In other words, does an ear@ 
current of the same nature as the current with whic” 


L 


17: 


the single readings are obtained decrease or increas EE 


the resistance? Apologising for troubling you, 
March 16th, 1889. x 


e point you ask information on is dependent 
ay an the connections are made on to the bri 


Supposing, however, the connections are so made that . 

the testing battery causes a zinc or + current to be . 
out to line, then if the resistance required to produees s 
balance under these conditions is higher than the re 
sistance required to produce a balance when the testing 
battery is reversed, the earth current flowing o the 
testing station will be +, 5.e., the direction of the cur. 


rent will be the reverse of that sent by the testing 


battery. Or we may say that the earth current flowing 
from the testing station is —.—Eps. ELEC. REV] | 


— 


Problems and Conditions of Ocean Telegraphy. 


Ah, me! what peril doth environ 
The man who meddles with old iron. 


supposing 
a scientific journal. 
which you sneer was that of the editor of the 


World, of New York, to me unknown, who had warmly © 

endorsed remarks of mine which he found in a mes 

provincial journal. | 
If you had published my language as he did your : 


readers would have wondered why sarcasm 80 
prevailed over science in your long article. | 


All I asked was that no more public money should . 
follow the millions which have been spent over rapidly © 
think h hould lace. 1 
to no such enquiry sho e place. vo 2. 
all soi 


decaying ocean cables, without due enquiry. 


before me, I think, e evidence you possess, 


though I admit much of it is of a scientific nature, Ë : 


» * 


In your zeal in defending iron-armoured cables, in 
your issue of the 15th inst., you fell into an error in 
I had addressed anything on the subject o 
The “high-sounding” title 


| 
| 
ELECTRICAL REVIEW. 2, : 
N Or to the lower carbon holder,  candescent electric lamp or to several of these in the RE D © 
with such Ag Po for near The spring or springs employed are such as to conti D = 
Assuming the two carbons to be in machine for some time while the carriage is at rest, but t 1 
case extending some distance below the also be an accumulator battery employed to regulate the que: = > 
whole current passing through the low and to continue it for some time after the spring pwe eh = 7 
: solenoid, so that the two pieces of iron are exhausted. The claims are 2 in number. | Be + | 1 
attracted upwards. —— — | 
repel each other laterally, and so on 11062. An improved mode of and apparatus for tf D 
that they have sufficient frictions! hold to and recording electrically sutographic messages, signal 
with them. markings. . A. Newton. ( from / 
thus separate the carbons till the arc is struck. As B. Greg, of America.) Dated July 31. 12. Sd. Consists i 
by become further separated, so that the Arr. — 5: 
excessive the main coil of the solenoid by the movements of ee pee: pen and a Ss = 
coil neutralise other, the iron become png pre 4 transmitting pen into — | 
demagnetised and lose their trictlonsl bold of the tions, of substantially the same effective strength, in an cles 
descends, bringing the carbons near to each other. — 
are 8 in number. EFF piye D 
11. 6d. — racing of the receiving pep. The claims are ¢ in number. 
ce cas, — of which is À — | Hr 
going to ask, but still I should feel very much ot rel 
if you would give me a couple of lines as an ann 
In testing a submarine cable for copper resistance thay: BC 
is nearly always found a difference between the res. 
ings obtained with zinc and copper: This difference 
due to earth current; but how 1 | es 
Cebrt 5. 66 Claim :—A filament for electric incandescent | 
consisting in a vein or core composed of one or more of the | 
— of calcium, magnesium, barium, strontium, aluminium, — 
— and of the rides of Tyne. | 
À one or more 
uranium, siconium, molybdenum and thorium, the said vein or 9 
2460. . “ Improvements in electrical m instruments.” ige. 5 | 
W. Hrssunr. Dated February 18. 8d. In one form of instru- a 
ment, two magnets are suspendec a ee to one 
veyins current 
2525. | 
| | escape w or gear- ee 
with a on whose arbor is a forms the chief Hours 
| 
| 1 
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Trinidad-Demerara cable has been 


pa 


net claim experience or skill in weighing evidence 
you have little to boast of. 

dave endeavoured—not in vain, I think—to make 
myself familiar with all that has been furnished re- 
the different cables you mention. The greater 
pert of your long argument is applicable to shore en 


in places, a subject not now under discussion, 
sd which I must be tted resolutely to insist on 
from consideration. That involves a ques- 
tien where abrasion or injury from ical causes 
fssometimes involved in addition to oe 
‘out 


pA I think we may fairly agree to put all that 


the way for the present. ' 


This discussion relates solely to the deep sea and 
‘cher undisturbed waters where corrosion is rather 
rapidly destroying all that remains of the iron and the 


contiguous core. 


lam aware that much of what you describe as “bird- 


gaging” has been discovered, but how in such cases— 
the result of the decay of hemp from contact with iron 
and from want of on—does the core become 
fractured or traffic interru as in the case you cite 
of the cables of 1860? W 

‘id us by scientific opinion, to enable vs to say how 
“bird-caging ” should enter into the controversy ? 
In this view I observe you refer to the failures of 


‘the West India cables of 1870, 1871, 1872, as being | 
. “not due to iron wires, but to the nature of the bottom. 


This is correct if the “bottom” inj the wires: 


— og the failures ? 
Talking of the West Indies, I ob parenthetically 
that according to the chairman's report for 1886 the 


. bat if not, what on earth did 


again 
interrupted 12 times since 1879. There is something 
in the mud poured from the rivers which has a dele- 
terious effect on the iron wires. ; 
Where iron is recovered, as I admit it often is in a 
— condition, this proves that there the ground is 
durable. Where the bottom is favourable to iron, it 
‘is favourable to hemp ; but where unfavourable to iron, 
it is not unfavourable to hemp. The old maxim that 
the strength of the chain is measured by its weakest 
link is applicable to the iron armour. — a 
You speak of the rotting of hemp. At present I do 


dot remember ever to have seen any trace of decay in 


think, ge ony possibility of injury of any kind 
3 suggest any possibility o ury of any 
tohemp under salt water if properly treated with a 
compound of pitch silica and tar, such, for example, as 
“ Bright’s compound.” Tou admit you must cover your 
iron-armoured cable. But why encase iron to go on 
“burning up” inside? If you use hemp alone with 
the protection, there will be no chemical action of the 
iron to open the door to insects or other enemies. I 
think the evidence strong upon which to pronounce a 
hempen cable . indestructible— a cable of 
perdurable toughness.” | 
In one obscure sentence it might be inferred that you 
@y hemp is liable to be injured by vegetable action, 
but I doubt whether ever such a case was known. I 
am sure there is no vegetable in the deep sea injurious 
to hemp. | 

Yesterday, one of those arguments most loudly urged 
against a hempen cable, which are one by one vanish- 
ing, was that it could not be sunk ; but the insertion of 
50 miles of this type in the Brest- St. Pierre cable has 
# thoroughly silenced this contention, that I observe 

6 stale ment respecting the pnel o- 

ever, allnded ‘to. I am astonished that you are not 
Ware that by means of an automatic grapnel the 


a unt of the hooking of the cable is known on board. 


Ido not know that you could have found this out at 


snd not to all shore ends, but only those which are 1d | 


water in such a locality. I leave 


you give us instances, or 
_ submerging a hempen-sable would be fatal. I 

inform you that on a former occasion about 80 
of new new wire cable was abandoned after it was . 


interrupted ; 


Electrician of the same date in which you paid 


resilience. Science teaches us how these 


ELECTRICAL REVIEW. 947 
mot admit that other skilled knowledge is re- Jebel-Teir,“ but there are numbers of sailors in 
Ats arrive at à ecustudion than that which pro- Halifax who could have enlightened you. Have no 
"ete enables us to weigh testimony.  : 1 dread of danger on this score, for there is no officer 
* All the superiority you can claim in of your on a cable ship who will now admit that he would have 
flo attainments is that you are entitled to prodace the slightest difficulty in on board a hempen 
as a witness. But you are only one witness. cable without the damage over you grow quite 

much as I respect science in this case, if you eti Ro 


pathetic. | 
I will pledge myself to produce the men, whenever 


required, who can even more easily raise an unarmoured - 


than an armoured cable. A single practical test will 
settle this, and why should con 

are respecting the Dartmouth cable, I am toobtain 
benefit from statements. You will find upon 
enquiry that the bottom on which the two cables are 
laid is extremely rocky, and the water is swarming with 
animal life, and the merest tyro in physical g 
would not venture to set up the 


inventors as to your statement 


immunity here, how much more likely to endure 
‘bosom of the ocean buried, 
miles of hempe ble in mid for nothing. 
es empen cable in mid-ocean goes ing. - 
| 
see why 500 or 1,000 miles would stronger evi- 
dence. You are aware it was predicted that the ° 
ing, heaving in, and all the vicissitudes attendant u 


inserted in an attempt to repair this same cable, and the 
entire o on cost season about a hundred 
tho pounds. | | 
In regard to the projected Canadian-Australasian line 
u seem to think you can avoid very great ee 
2 you may not be disappointed. The public here 


would like to know what is Mr. 
Sandford F1 was the represen 
the Colonial Co in London. He was there for 
the sole of ad that cable. I suppose 
you are with his rival route in op on to 
that of Field. He admits a necessary depth of 3,300 
fathoms. If, as you say, your close-sheathed cable is 


liable to be “ bird-caged,” what would be the situation 
of a company with. 6,500 miles of such a 
wreck of iron in such depths on the first casualty ? 

You even deny that 
by abolishing 


BE 
TFF. 


compliment of noticing me, I find that it m 
conceded that the absence of the iron sheath sh 
tend to facilitate higher speed of working.” 
about 2,000 tons of iron in an Atlantic cable. 
one doubt what would be the effect on speed of 
moving all this rubbish. Le 
I remember having read in an English electri 
magasine in 1882 or 1883 the re 
discussion in which it was 
asserted as a striking and 
torsion was the real cause of the 
cables. I then resolved at my leisure to make 
haustive enquiry into the subject. I n 
actual experiments. Grasp firmly, so as to 2 
untwisting the end, and uncoil a length of about 30 
fathoms of cable, firmly the end to 
Now with a file cut into the wires, taking care not to 
completely sever them. They will all snap together. 
The cable on either side of the N will revolve 
with more or less rapidity in opposite an 
the core will almost instantly be twisted asunder 
This filing ts what Prof, 
slow burning of the iron which SE 
Atlantic cable, and which is d 
The whole story is sammed up in the one short word 


1 
70 


2 


es 
stantly becoming twisted off as clearly as if 
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ss parted and we could travel along the ocean bed 
Witness the devastation with our eyes. 
LUC Robt. L. Weatherbe. 


vogu 


eumatic messages ” should make 


believe, but a special kind of telegrams, such as are only 


admitted in Holland, but merely on New Tears Day, 


r in on the preceding 31st 


Those which may contain but the names 


of the addressee and the sender, are transmitted when 


no other messages are in the way. They are written 


on cards and charged two apiece. 
At the first trial (31st December. 1885—1st January, 
the handed in 11,882 of those cards, but 
the follo years the number was much less, vis :— 


1887 ” 1888) ; | 
1 „ „ 1889). 
It hardly need be brought into relief that un- 
btedly a much larger traffic could be if 


the use of some text were allowed, as I still hope that 


Linckens. 
The Hague, March 18th, 1889. 


Writing (Patent). 
With reference to the article which appeared in your 
issue of the 8th instant, it is a trite saying that 


History repeats itself,“ and it would appear that | 
resurrection of old moribund ideas periodically takes 


ae re-arrangement of Morse symbols has been con- 
sidered at various times, not only on account of 


speed. 
have also some recollection of a proposal made by 
Mr. John S. Gisborne with the same object as the 


present, his system being the use of dots and dashes, | 


placed vertically on the paper strip. 


| Ino. Wm. Fletcher, 
bs ; Assoc. M. Inst. O. B., and M.I.E.E. 
March 18th, 1889. | 


[corr.] 
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of the 8th instant, paragraph 
» versus The Morse ystem of 


the 
uch that where Bonelli’s system 
hour, 5 “Morses” would only 
. Now, by a ht alteration in the 
J, now making), but still 
habet, 10,000 instead of 5,000 


ht be sent, or, as Mr. Culley gives 1 
per minute would 
700 words per hour, 


FE 


SHITE | 


g Bonellis by 4,700, using the exact number of signals ag 
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I think there would be more economy in increasing thes 7 
of junior clerks as writers than having to erect * 
w also means additional clerks. &c., &c., &0. Le 
I am, Sir, : | 
Your obedient servant, 


(Signed) Juo. Wx. 


| | 
= THB TELEGRAPHIC JOURNAL AND 
To all interested in the well-being of the Morse « 1 
provement—at the present  telegraphy, when: 
invaluable. &c., &c. 
ebruary 28th, 1889. | Your obedient servant, .: 
(Signed) Jno. Wu. 
| | Electric and International Telegraph C 
The 11,882 and 6,487 “ ” men- | she “Engineers Office, 
tioned in my writing in the Journal Télégraphique, of Telegraph Street, London 
which your issue No. 587 gives a translation, are not : February let, 
| similar to the “ télégrames-cartes ” in in France, Dee Stet have your note, but have had other maj 
as the deriotement “ The Morse instrument, as at t worked, gives us fl 
be thas) 
al 
this seems a great gain, but on trial it is found that tis 
quicker than Tne of the 
say,as5to7. The vantages are, however, greater th 
gain, and consequently the old Morse holds its ground st 
.» &C. Truly yours, 
c. v. Vas 
some day. corr.) 
Slemens’s Recording Apparatus for Compact Morse , tag. 
either te. 
upposing that he of a cab th one IN 
— supposing at, and ab th 
hours—that is, ave 
ur to be done should; 
and: sdditional 
but the PRICY to 1,440 L | 8 
write will do easily that which ander the old system isa 
economy in the matter of paper strip, but also astending _ possibility ; and another advantage would be that intern 
1864 cuba of À and 80 — stations walks Sane 22 navi 
, I submi a proposal of the sort to Mr. Varley, messages to occup utes, and another req 
as the attached copies of correspondence will show. 2 
After the despatch of my second note, I saw Mr. mark von allude to worked with one or two wires? becausl 
Varley, and he then convinced me that on account of th one! 
some words and letters being more frequently used ig aa 
than others, and. having fewer units, there would not * 
be a saving of 50 per cent. as stated, but he admitted As 
that in actual working the would at least give the $a 
* — 
Holyhead, J 28rd, 1864. * 
All being dots, I antici there would be no confusion | 
ending aa to whether it is à dash or a dot. 
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